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AHHOTAIIMA
y4eOHO-METOIMIECKOT0 KOMIUIEKCA TUCIIUTUINHBI
«TenmoTexHuka
Hampasnenue noarorosku: 19.03.01 «brorexnomorus»

Y4eOHO-METONMYECKUI ~ KOMIUIEKC — AUCHUIUIMHBL  «TeruoTexHuka»
pazpaboran st cTyAeHTOB 2 Kypca no HampapieHuto 19.03.01 «buoTtexHomorus»
B cooTBeTCTBUU ¢ TpeboBaHusiMu OC BO no gaHHOMY HalpaBJeHUIO.

Huctuminaa « TenaoTexXHuKa» BXOAUT B 0a30BYI0 YaCTh yUeOHOTO IUIaHA.

O6miass TPyAOEMKOCTh OCBOCHMSI JUCHMIUIUHBI cocTaBisieT 144 yaca.
VY4yeOHbIM TMJIAHOM  MPETYCMOTPEHBI  JICKIIMOHHBbIE 3aHaTHs (18 4acos),
nabopaTopHbie paboThl (36 yacoB), camocTosITeabHas padora cryneHTa (54 yaca),
B TOM YHCJI€ Ha MOJIrOTOBKY K 3Kk3aMeHy (36 dacoB). J(uciumnianHa peanusyercs Ha
2 Kypce B 3 cemectpe.

Conep:kanue TMCUMILIMHBI OXBATHIBAET CJICIYIOINN KPYT BOIIPOCOB:

OCHOBHBIC TIOHSTHS TEXHUYECKOW TEPMOJIWHAMUKHU. TeEepMOIMHAMHYECKHUE
IIPOLIECCHI M LUKJIBbL. BOIgHOM Mmap, AuarpaMma BOASHOIO apa. BiiaxXHbIi BO3YyX,
OCHOBHBIE TOHSTUS W ONpPEACJICHUS, AuarpaMma BJIaXHOTO Bo3ayxa. OCHOBBI
Terionepeaayn  (TerIoNpPOBOAHOCTh, KOHBEKTHUBHBINM TEMIOOOMEH, TEIJIOBOE
u3iydeHue). TernaooOMeHHbIE anmapaThl.

JucuuminHa Oa3upyeTcs Ha 3HAHUSAX, I[OJYYEHHBIX TP HU3YYCHUU
clenyromunx KypcoB: «Maremartuka», « Duznkar.

Heas kypca «TemnoTexHWKa» — JaTh CTyAEHTaM TIJIyOOKHE, TPOYHbIC
CHUCTEMATHUYECKUE 3HAHMS MO OJIHOMY W3 Pa3/ejioB WX MOATOTOBKH O MpoOieMax,
CBSI3aHHBIX C 3aKOHOMEPHOCTSIMH B3aWMHOIO TMPEBpPAIICHUS TEIUIOBOM U
MEXaHUUYECKON SHEPruH, CBOMCTBAX TeJI YYAaCTBYIOUIMX B ATUX MPEBPAIICHUSX, a
TaKXKe O TEIUIOOOMEHE B TEXHOJOTUYECKUX U TPUPOIHBIX MPOIIEccax U O METOIax
WX PEIICHMUS.

Y4ueOHO-MeTOANYECKUIN KOMITJIEKC BKIIFOYAET B Ce0s:
— pabouyio mporpamMmy y4eOHOU JUCITUTUIHHBL;
— y4eOHO-METOAMYECKOe  OOecleyeHrne  CaMOCTOSITENbHONM  paboThl

oOyuaromuxcs (nmpusioxxeHue 1);



— (oHI OTICHOYHBIX CPEACTB (MIPUIOKEHNUE 2).
ABTOpP-COCTaBHUTENIb YYeOHO-METOAMUECKOTO KOMIUICKCA JOICHT Kademps

TeIosHepreTuky U TEIIOTEXHUKH O.H. Lipi0ynbckas

Hupekrop JlenapraMeHTa NUIIEBBIX

HayK U TEXHOJIOTUU 10.B. IIpuxonbko
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OobopoTHasi cTOPOHA TUTYJILHOTO Jucta PITY /]

I. PaGouas mporpaMmma nepecMoTpeHa Ha 3acelaHUH Kadeaphl:
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ABSTRACT

Bachelor’s degree in 19.03.01 Biotechnology

Study profile «Food biotechnology».

Course title: Heating engineers

Variable part of Block 1, 5 credits

Instructor: Tsybulskaya O.N.

At the beginning of the course a student should be able to:

- general knowledge of the principles of operation of thermal control
devices;

- the study of the principles of energy saving and rational use of thermal
energy resources;

- familiarization with the principles of operation of heat engines.

Learning outcomes:

* OK-4 The ability to creatively perceive and use the achievements of
science and technology in the professional sphere in accordance with the needs of
the regional and global labor market.

* OK-5 Ability to use modern methods and technologies (including
information) in professional activities.

* PC-14 Readiness to use modern computer-aided design systems.

Course description: Basic concepts of technical thermodynamics.
Thermodynamic processes and cycles. Water vapor, water vapor diagram. Humid
air, basic concepts and definitions, a diagram of moist air. Basics of heat transfer
(thermal conductivity, convective heat transfer, thermal radiation). Heat
exchangers.

Discipline is based on the knowledge gained in the study of the following
courses: "Mathematics", "Physics".

Main course literature:
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Form of final knowledge control: pass-fail exam, exam



http://lib.dvfu.ru:8080/lib/item?id=chamo:784267&theme=FEFU

AHHOTAIUA

Pabouast nmporpamma yueOHOM AuciUIUIMHbL « TernaoTexHuka» paspaboTaHa
B COOTBETCTBHU C TPEOOBAHUSAMHU IJSI CTYJEHTOB 2 Kypca, OOydaromuxcs IO
Hamnpasyieauto 19.03.01 «buorexnomorus.

HuctuminHa « TenaoTexHuKa» BXOAUT B 0a30BYI0 YaCTh yUeOHOTO TUIaHA.

OOmrast TPyAOEMKOCTh OCBOSHHUS JUCIUIUIMHBI cocTaBisier 144 4daca.
Y4yeOHBIM TMJIAHOM TMPEIYCMOTPEHBI JIeKIMOHHBbIE 3aHsATus (18 wyacom),
n1aboparopHbie paboThl (36 yacoB), camocTosITeNbHas padora cryaeHTa (54 daca),
B TOM YHCJI€ Ha MOJIFOTOBKY K 3Kk3aMeHy (36 dacoB). JluciumianHa peanu3yercs Ha
2 Kypce B 3 cemecTpe.

Conep:xaHue TUCHUIIMHBI OXBATHIBAET CIAEAYIOIIHNA KPYT BOIIPOCOB!

OCHOBHBIE TMOHATUS TEXHUYECKON TEPMOJMHAMHUKHU. TepMOIuHAMUYECKUE
mpoliecchl U MUKJIbL. BoasgHol map, quarpaMma BOASTHOTO mapa. BiaxkHblil BO3IYX,
OCHOBHBIE€ TIOHSTHS WU ONPENEICHUs, IuarpaMma BIKHOIO Bo3ayXa. OCHOBBI
Terionepenaud  (TeIIoNnpOBOIHOCTh, KOHBEKTUBHBIM TEIIOOOMEH, TEIIOBOE
u3nydyenue). TennooOMeHHbIe anmnapaThl.

HucrunnHa Oa3upyercss Ha 3HAHUAX, IMOJIYYEHHBIX TMPU H3YYCHHUH
Clenyromux KypcoB: «Maremartuka», « Dusnkar.

Heas kypca «TemnoTexHwka» — nAaTh CTYJEHTaM TIJIyOOKHE, MPOYHBIE
CUCTEMaTUYEeCKUE 3HAHUS N0 OJHOMY U3 pa3JlieloB X MOATOTOBKHU O MpodieMax,
CBSA3aHHBIX C 3aKOHOMEPHOCTSIMM B3aUMHOTO [MpEBpAlICHHs TEIJIOBOM H
MEXaHUYECKON ASHEPryuu, CBOMCTBAX TEJN YyYaCTBYIOLIMX B ATHUX MPEBPAILCHUSX, a
TaKXKe O TEIUI0OOOMEHE B TEXHOJIOTMUECKUX U MPUPOIHBIX MpOIEccax U 0 METoAax
UX peIICHUsI.

3agaum JMCUMILINHBI:

— (opmupoBaHMe 3HAHWN O TPHUHIMIAX JCUCTBUS MPUOOPOB TEILJIOBOTO
KOHTPOJIS;

— WU3yYCHHE  TPUHLHUIIOB  DHEProcOepekeHHss U PalMOHAIBHOTO

HCIIOJBb30BaHUs TCIIJIOBBIX DOHEPTOPECYPCOB;



— O3HAKOMJICHHUE C MPUHIUIIAMU JIEUCTBUS TETUIOBBIX MAIIIHH.

Jljisg ycrenrHoro M3y4eHus AUCHMILTUHBI « TernoTeXxHuka» y oOydaronuxcs
JOJIKHBI OBITh CPOPMHUPOBAHBI CIEAYIOLIUE MPEABAPUTEIbHBIC KOMIIETEHIINH:

e OK-4 CnocoOHOCT TBOPYECKM BOCIPUHUMATh U  HCIIOJIB30BATh
JOCTUKEHUSI HAyKH, TEXHUKH B MpodeccHoHaTbHOU cdepe B COOTBETCTBUU C
HOTPEOHOCTSIMU PETMOHAIBHOIO U MUPOBOTO PhIHKA TPY/A.

e OK-5 Crioco6HOCTB MCTOIB30BAaTh COBPEMEHHBIE METO/IbI U TEXHOJIOTHH (B
TOM 4ucCJie HH(OPMALMOHHBIE) B TPO(PECCUOHAIBHOM 1€ATEIBHOCTH.

e [IK-14  T'OoTOBHOCTHIO HCIIOJIb30BaTh COBPEMECHHBIE CHCTEMBI
aBTOMATHU3HPOBAHHOTO MTPOSKTUPOBAHMSI.

B pesynbrare u3yueHus JaHHOM JAUCHUIUIMHBI Y  OOYyYaroIIHUXCs

GopMHpYyIOTCS ~ Clenyloume  OOHIeKYJbTYpHbIE M MPO(PECCHOHAIBHbBIE

KOMIICTCHIIUH.
Konx n popmympoBka Jransl GopMUPOBAHUSA KOMIIETEHIIUH

KOMIIETEeHIIHH
OK-4 3Haer JlocTrokeHUs HAayKHM B OOJIACTH TEIUIOTEXHHKH Ha
Crnioco6HOCTh pPErMOHAJIBHOM M MHPOBOM YpPOBHE M MYTH pPELICHUS
TBOPYECKHU CTOAIIMX 3aJad C  UCHOJb30BAaHUEM  METOJOB
BOCIIPHHUMATh U TEPMOJUHAMHKHN ¥ TEOPHUU TETUIOOOMEHA.
HCHOJIB30BATH Vmeer AHamu3upoBaTh M 0000IATh 4YaCTHBIE 3a1a4d B
JTOCTHOKEHUS HAYKH, OGILHE 3aKOHEL.
TEXHUKHU B

. Brnaneer MeTtonamu ONITUMHU3AIHH pelieHHs
npo¢ecCuOHAITBHON
TETUIOTEXHUUYECKUX U TEXHOJIOTUYECKHX 3a/1a4.

cdepe B
COOTBETCTBUH C
MOTPEOHOCTAMU

PErHOHAIBHOTO U
MHUPOBOTO PbIHKA TPy

OK-5 3Haer OCHOBHBIE TOHATHS M 3aKOHbl TEPMOJAVNHAMUKH,
CrniocobHOCTh OpUMEHSieMble K YacTHOMY CIIy4al0 B3aUMHOIO
WCTIOJh30BATh NpeBpalIeHus] TeTUIOTH U paboThl, a TaKKe OCHOBBI
COBPEMEHHBIE METO/IbI TEOPHH TEIUIO- U MacCOOOMEHa.
U TEXHOJIOTHH (B TOM Vmeer [IprMEHSITh 3aKOHBI K YaCTHBIM CJIydasM B3aHMHOTO
e TpeBpaIIeHHs TETUIOTH U pabOTHI.
MH(pOPMAaILIMOHHBIE) B
. Bianeer Meronamu pacdera TEXHOJOTMYECKHX IPOLIECCOB MU
npodecCuoHATBHON
anmnapaToB C UCIOJIb30BAHUEM 3aKOHOB
JeATeIbHOCTH
TETUTOTIPOBOAHOCTH, KOHBEKTHBHOTO TEIJIOOOMEHa,
MaccornepeHoca.
I1IK-14 3HaeT Meroapl  pewmieHMss 3aJad OpU  MOJEIUPOBAHUU
I'oToBHOCTB IPOLIECCOB TEIUIo- u MaccornepeHoca B

HUCIIOJIB30BATh OMOTEXHOJIOTHYCCKUX / TEXHOJIOTHYECKHX mnmpomneccax.




Kox u ¢popmysimpoBka Jdtanbl GOPMUPOBAHUS KOMIIETEHIIHU

KOMIIETeHIIUH

COBpPEMEHHBIE CUCTEMBI | YMeeT O06001aTh JaHHbIE U UCII0JIB30BaTh IPAKTUUECKHUE
aBTOMATHU3UPOBAHHOTO 3HAHMS AT UCCIIEIOBAHUSI, Pa3pabOTKU U pealn3aluu
IIPOEKTUPOBAHUS TEXHOJIOTUH B IPO(eCCUOHABHON AEATEIbHOCTH C

MNPUMCHCHUCM COBPECMCHHBIX CUCTEM
ABTOMATHU3HUPOBAHHOI'O IIPOCKTHPOBAHUA.

Bnaneer HaBpikamMu UCIIONB30BaHUS  CHEUHAITU3UPOBAHHOTO
MIPOrPAMMHOI0 obOecrieyeHus HCITOJIE30BaHHUS
CHEIUAIM3HPOBAHHOTO TPOTPAMMHOTO 00eCTICUeHHUS
Il pacyeTa, MOJACJIMPOBAHUS H  ONTHUMHU3AIUU
MPOLECCOB TEII00OMEHA B TEII000OMEHHBIX
amnmapaTtax IMpH OCYIIECTBICHUM TEXHOJOTHMYECKHUX
MPOLECCOB

B NMPOECCUOHAITBHOM JIeATESTLHOCTH.

I[JBI @OpMHpOBaHI/IH BbINICYKA3aHHBIX KOMHeTeHHI/If/'I B paMKax JUCHHUIIINHBI
«TermnorexHuka MMPpUMCHAIOTCA MCTOAbI AKTHBHOI'O O6y‘-I€HI/IHZ BOIIPOCHI OT
CTyACHTa K IIpPCroJaBarciio WM OT [pcrnoAgaBarciia K CTYACHTY H
HHAWBUAYAJIBbHBIC 3aJaHN:. B xkauectBe MCTOIa HMHTCPAKTUBHOI'O O6Y‘I€HI/IH
IMPOBOOATCA O6CY)KI[CHI/I$I B TIpymnmne 1nOpu HOpOBESACHHUM  JICKOHMOHHBIX H

71a00pATOPHBIX 3aHATUM.

I.COAEP)KAHUE TEOPETUUYECKOM YACTU KYPCA

JleknuoHHble 3anaTua (18 yac.)
Pa3nen |. Texuanueckas TepmoauHamuka(10 qa)
Tema 1.0cHOBHBIE TIOHSITHS M OTIPeIeIeHUsI TEPMOAUHAMUKH (2 4)

1.1 TIlpeamer TEXHUYECKOM TEPMOJMHAMUKM H €€ MeToAbl. Tepmo-
nuHamMuueckass cucrtema. OCHOBHBIE MapaMeTpbl COCTOsSIHUS. PaBHOBeCHOE H
HEPaBHOBECHOE COCTOSIHUE. Y PaBHEHUE COCTOsTHUSA. Terora u padoTa Kak (opMbl
nepegayd  dHEpruv.  [epMOJUHAMMYECKHM  mporecc. PaBHOBeCcHbIE U
HEpaBHOBECHBIE mporiecchl. OOpatnmbie U HeoOpaTuMbie mporiecchl. Kpyrosbie
MPOIIECCHI (LIUKJIBI).

1.2 Cmecu paboumx ten. CrocoObl 3aaHus COCTaBa CMECH, COOTHOIICHHS
MEXK]Iy MacCOBBIMH M OOBEMHBIMH JOJIIMHU. BbIUUCIEHNE MapaMETPOB COCTOSTHUS
CMECH, ONPENCIICHUE KAXKYIIEHCS MOJIEKYJAPHOM MacChl M Ta30BOW IMOCTOSIHHOU
CMECH, ONIPEAEIICHUE NABJICHU KOMIIOHEHTOB .

1.3 Temnoemkoctb. MaccoBas, oObeMHass W MOJISIpHAS TEIJIOEMKOCTH.
TennoeMKkocTb TpU  TOCTOSHHOM O0BbEME U JIaBIEHWU. 3aBUCUMOCTH



TEIJIOEMKOCTH OT TeMIIepaTypbl U AaBieHus. CpeaHsis U HICTUHHAS TETJIOEMKOCTH.
®opmybsl U TaOIWIBI IS OMPEACTICHUS TEIUIOEMKOCTH. TemIoeMKOCTh CMeCH
paboyux Tel.

Tema 2. IlepBrlii 3ax0oH TepMoguHAMUKH (1 1)

CymHOCTh TEPBOTO 3aKOHA TepMoAMHAMUKHA. DOpMyIHpOBKAa TIEPBOTO
3aKOHAa TEPMOJMHAMUKH. AHAJIMTHYECKOE BBIPAKEHHE TIEPBOTO  3aKOHA
TEPMOJMHAMUKHU JIJI1 OTKPBITBIX U 3aKpBITHIX cucTeM. Ormnpejenenue paboThl U
TEIUIOTBI Yepe3 TEPMOAMHAMHYECKHE TapaMeTPhl COCTOSIHHUS. BHYyTpeHHss
sHeprud. DHTanenusg. Durponus. PV u TS auarpammel.

Tema 3. Bropoii 3akoH TepmognHaMuku (1l 1)

CylHOCTh BTOPOTrO 3aKOHa TepMOAMHAMUKH. OCHOBHBIE (POPMYIUPOBKU
BTOPOT'O 3aKOHA TEPMOJMHAMUKU. TepMOIMHAMUYECKUE UKIIBI TEILUIOBBIX MAIIH.
[Ipssmbie u oOpaTtHbie 1WKIbL. Tepmomunamuueckue KIIJ u XomoaunbHBIHM
ko3¢ punuent. Huknel KapHo u aHanu3 ux cBONCTB. AHAIUTUYECKOE BBIPAKEHUE
BTOPOTO 3aKOHa TEPMOAMHAMMKHU. VI3MeHeHue »HHTponuu B HEOOPATUMBIX
npoueccax. Punocopckoe M CTATUCTUYECKOE TOJIKOBAaHUS BTOPOTO 3aKOHA
TEpMOJUHAMUKHU. VI3MeHeHHne sHTponuu U paboTOCHOCOOHOCTh W30JMPOBAHHOU
TEPMOJNHAMUYECKON CUCTEMBI.

Tema 4. TepmoanHaMuveckue nmpoiuecchi(2 1)

4.1 OOmue MeToabl UCCIIEeNOBAaHUS TIPOILIECCOB WM3MEHEHHUS COCTOSHHUS
pabouux Tein. [lomutponHsie mpouecchl. OCHOBHBIE XapaKTEPUCTUKH TOJUTPOII-
HBIX TporieccoB. M3oOpakenue B koopauHatax PV um  TS. OcHoBHBIC
TEPMOJIMHAMHYECKUE TMPOLIECCHl: H30XOPHBIA, HM300apHBIN, N30TEPMUYECKUN U
annabaTHBIN - YACTHBIE CITyYad MOJIUTPOITHOTO MpOoIEcca.

4.2 TepmoauHaMHYECKHE MPOLECCHl B peajbHbIX ra3zax W napax. CBoKcTBa
peanbHbIX ra3oB. [Tapel. OcHoBHBIE onpeaenenus. [Ipoueccsl mapooOpa3zoBaHus B
PV u TS koopaunatax. Bonsnoit map. Ilonstue 06 ypaBHeHun Bykanosuua -
HosukoBa. YpaBuenue boromo0OoBa - Maiiepa. TepmoaunaMmuydeckue TaOIHITbI
BoJAbl M BoasHoro mapa, PV, TS, HS, muarpammbel BoasHOro mapa. Pacuer
TEPMOJMHAMHUYECKUX IPOLECCOB BOJSHOTO MHapa ¢ nomoupio Tabmun u HS -
JarpaMMsl.

Tema 5. Baaxkublii Bo3ayx(2 1)

Onpenenenue TOHATUSA  "BiAaXHbld  BO3ayX'. (OCHOBHBIE BEJIMYMHBI,
XapaKTepPHU3YIOIUE COCTOSIHUE BIAXKHOTO BO3dyxa. Hd - nmarpamMma BIasKHOTO
BO3/lyXa. Pacuer OCHOBHBIX MpPOLIECCOB BJIAXKHOIO BO3AyXa (IOJOIPEB, CYLIKA,
CMECH BO3/[lyXa U Pa3JINYHbIX I1APOB).

Tema 6.1{UKABI X0JOAWIBHBIX YCTAHOBOK(2 1)



6.1 Knaccudukanus xonoamibHBIX yCTaHOBOK. Paboune Tena. XomoauimbHbII
KOX(PQOUITUEHT W XOJOJOTPOU3BOIUTEILHOCTh. LMK BO3MYNIHOW XOJIOAUIHLHOU
yCcTaHOBKH. [[MKIIBI TApOBBIX KOMITPECCOPHBIX XOJIOAMIBHBIX YCTAaHOBOK. [loHsTHE
00 abCOpOITMOHHBIX W TApOKEKTOPHBIX XOJOIWIBHBIX yCTaHOBKax. llomyueHue
CKIDKEHHBIX Ta30oB. OOIIMe MPUHLHUIBI U CHOCOOBI JOCTUKEHUS CBEPXHU3KUX
TEMIIEPATYDP.

6.2 TepmoTpanchopMaTopsl. CymHocTb TepMoTpaHchopmanuu,
kod(ddummenT mnpeoOpa3oBaHusi TEMIOTHL. [[UKIBI TOHMKAIOMIETO W TOBBI-
maromiero TepMmoTrpancdopmaropa. LUKIBI COBMECTHOTO TOJNYYECHHS TEIJIOTHl U
X0JI0/1a.

PA3JIEJI I1. Teopusi Tenjiooo0MeHa (8 1)

Tema 1. OcHOBHbIC TNOHATHS W ONpeAe/JIeHHMS TEOPHMH TelIo00OMeHa.
TemronpoBogHOCTD (2 1)

1.1 IIpenmer W 3amauyud TEOpPUM TEIIOOOMEHA. 3HAUYEHHE TEIUI0OOMEHa B
IIPOMBIIUICHHBIX Nponeccax. OCHOBHbBIE MOHATHUS U onpeenaeHus. Buapl nepenoca
TEIUIOTHI: TEIUIONPOBOAHOCTh, KOHBEKIHUS U U3ilydeHre. CI0XKHBINA TEIIOOOMEH.

1.2 OcHoBHbIe TIOHATHS U omnpeneineHus. 3akoH Dypee. KoaddwuimeHnr
TEIJIONPOBOJAHOCTU. MeXaHU3Mbl NIEpelayd TEIUIOThl B METAJUIaxX, IUAJIEKTPUKAX,
NOJIyIPOBOJIHUKAX, JKUAKOCTAX M razax. JluddepeHunanbHoe ypaBHEHHE
TEIUIONPOBOJIHOCTH. YcnoBus OJIHO3HAYHOCTH. Koaddurment
TEIJIONPOBOAHOCTH.

1.3 TemnonpoBOAHOCTh MPHU CTANMOHAPHOM pexuMe. TermiaonpoBOIHOCTh
OJTHOCJIONHONM W MHOTOCJIOMHON TMJIOCKOM, LMJIMHIPUYECKON M chepruuecKoit
CTEHOK IPH IPaHUYHBIX YCIOBUSAX 1 poja.

1.4 HecraunoHapHbIi IpoLEcC TEMIONPOBOJHOCTH. MeToibl peleHus 3a1ad
HECTallMOHAPHOW TEIUIONPOBOJIHOCTU: METOJ pa3JeieHUs] NEPEMEHHBIX, METO]
uHTerpaipHoro mnpeoOpaszoBanus Dypwre, meron Jlammaca. Meton KOHEUYHBIX
pazHocTeil. OxnaxaeHue (HarpeBaHHe) HEOTPAHUUCHHOW TUIACTUHBI, UJIUHIpA U
mapa Opv rpaHuyHbIX yciaoBusax 1, 2 m 3 pona. HecrauumoHapHblil mpoiiecc
TEIJIONPOBOJAHOCTH B T€IaX KOHEYHBIX Pa3MEpOB.

Tema 2. KoHBeKTHBHBIH Tenj1000MeH (2 )

2.1 OcHoBHBIC TIOHATHS W ompenencHus. YpaBHenne HrproTona -Puxmana.
Kosddumment Ttemnoornauu. JuddepeHnuanpapie ypaBHEHUS TEIIO0OMeEHa:
ypaBHEHHE JBUKECHUS BSI3KOM xuakoctu (ypaBHeHue HaBbe - CTokca), ypaBHEHHE
TEIUIONPOBOJAHOCTH JUIsl TOTOKA ABIKYyIIEHcs kuakoctu (ypaBHeHue Dypwe -
Kupxroda), ypaBHeHHE TEIUIOOTAaYM Ha TPAaHMIE MOTOKAa M CTEHKHU (ypaBHEHHE
buo - ®ypee), ypaBHEHHE 3aKOHA COXPAHEHHUS, OJHO3HAYHOCTH K
nuddepeHnanbHbIM YPAaBHEHHUSIM KOHBEKTUBHOTO TEIIOOOMEHa.

2.2 OcHoBbl Teopuu nono6usi. OCHOBHBIE OmpeeaeHus. Y CIOBUS MOA00uUS
¢uznueckux sasienuit. [IpeoOpazoBanue nmomodbus. KpurepuanbHble ypaBHEHUS.



Onpenensitome  kputepud. MeTton MoaenupoBaHusi. DOU3MYECKUNW  CMBICTT
OCHOBHBIX KpUTepueB 1nojaoousd. [lonsiTue o MaTeMaTH4eCKOM MOJICTUPOBAHUH.
2.3. TernmooOMeH npy U3MEHEHUU arperaTHOro0 COCTOSIHUS, TETIO0OOMEH MpH
KUIIEHWH;, MEXAHU3M TMpOoLEecca MpPU My3bIPpbKOBOM M IUICHOYHOM PEXKUMAX
kunenud. Kpusucel kunenus. TermnooTgaya mpu My3bIpbKOBOM U IUIEHOYHOM
KUIICHUH KUIKOCTH B 00JibIIOoM 00beMe. PacueTHble ypaBHEHUS ISl ONPEEIICHHUS
kodddummenta TermooTnaun. I[ly3pIppKOBO€ ¥ TUICHOYHOE KHUIICHWE TIPH
BBIHYKJCHHOM TEUYCHUM B KaHanax. OCHOBHBIC PEXKHUMBbI T€UEHHUS ABYX(ha3zHOTO
MOTOKa B BEPTUKAJIbHBIX W TOPU30HTAIBHBIX KaHamaxX. TemiooOMeH mpu
KOHAeHcanuu. lIneHoyHas w© KamenmbHas KOHJAEHcanuu. Temnooraada mpu
KOHJICHCAITUW YUCTHIX MapoB. PacueTHrie ypaBHEeHHS KOA(D(UIIMEHTA TETUIOOTIauN
JUISi  BEPTUKAJIBHBIX W TOPU3OHTAIBHBIX TpyO. DakTOphl, BIUAIONIUME Ha
TEII000MEH NIPU KOHJEHCAIIMHY YUCTHIX MAPOB U MAPOB U3 MAPOBBIX CMECEH.

Tema 3. TennoooMen nsiaydyenuem (1 1)

OO1ue NOHATHS U ONPEIENICHNUS; TEIIIOBOM OalaHC JIyYUCTOT0 TEII000MEHa.
3aKOHBI TEIUIOBOTO H3JIyuyeHHUs. TerooOMEH W3Iy4eHHEM MEXIy TellaMHu,
pa3JeIeHHBIMU MPO3PavyHON cpenioil; Kod(h(PUIMEHT O0IYyYEeHHOCTH; TEINIO0OMEH
MEXIy TeJIaMM, IPOU3BOJIBHO PACIIOJIOKEHHBIMU B IPOCTPAHCTBE. 3alUTa OT
u3nydyeHus. M3nydenue ra3oB. TemrooOMeH H3IydeHHMEM B TONKaX M Kamepax
CrOpaHwusl.

Tema 4. Tensnonepenaya (1 4)

Cnoxublil TermooOMeH. Teruonepenaya yepes MIOCKYH0, HWJIMHIPUUYECKYIO,
chepuueckyro U opedpeHHyro crteHku. Koadduuuent temnonepenauu. Ilytu
MHTEeHCU(UKaMu mpouecca Teruionepenaud. TemnoBasg — u3onsiuusa. Beidoop
MaTepuasa TeIIOBON H30JSIUH.

Tema 5. OcHoOBBI pacueTa TeNJI1000MEeHHBIX ANNAPATOB (2 4)

Ha3snauenne, knaccudukausi W CXEMbl TEIJIOOOMEHHBIX ammapaToB.
[Tpuniun pacyera TeraooOMeHHbIX anmnaparoB. CpeaHuil TeMrepaTypHbId Hamop.
[Ipumenenue OBM s pacuera, MOJAETUPOBAHUS U ONTUMH3ALMUKM ITPOLIECCOB
Ter1I000MeHa B TeTNIOOOMEHHBIX anmnaparax.

CrnocoObl MHTEHCU(UKAIIMY TEMII000MEHa MPU 0HO()A3HOM TEUEHHUH Ta30B U
KUJIKOCTH, npu KUTICHUU u KOHJICHCAIu1 MPUMEHUTEIIBHO K
BBICOKO3(()EKTUBHBIM TEII000OMEHHBIM anmapaTtam. CoBpeMeHHbIE KOHCTPYKLIUU
TpyOUaThIX W IUIACTUHYATBHIX TEIJIOOOMEHHBIX ammaparoB. MeToabl OIEHKH
3 PEeKTUBHOCTH UHTCHCU(DUKAIIUK TEIII000MEHAa M ONTUMHU3ALINS TETII000MEHHBIX
anmnaparos.



Il. CTPYKTYPA Y COJIEP)KAHUE NPAKTUYECKOM YACTH KYPCA

JlaGopaTopHublie padoThl (36 uac.)

JlabopaTtopHasi paGora Ne 1.

Omnpenenenre mokasaress aguadaTsl Bo3ayxa (4 d.)

JlaGopaTopHasi padora Ne 2.

VYpaBHEHUE COCTOSHUS peabHBIX Ia30B (4 4.)

JlaGopaTopHnasi padora Ne 3.

Omnpenenenne cpeHeil MacCoBOI H300apHOM TEITIOEMKOCTH Bo3ayxa (4 4.)

JlaGopaTopHasi padora Ne4.

N3yuenune paboThl TEII0BOrO Hacoca (4 4.)

JlaGopaTopuasipaGoraNeS.

Omnpenenenue kod(hduIMeHTa TEIJIONPOBOAHOCTA TEIIOU30JISIIMOHHBIX
MaTepuasioB METOJIOM TPYObI(4 4.)

JlabopaTtopHnasi padora Ne 6.

OnpeneneHue  TEMIONPOBOAHOCTH  TBEPIbIX  MaTe€pUaioB  METOJIOM
MJIACTHUHBI TP UMUTAIIMIOHHOM MOJICJIMPOBAHUM TIpoliecca TermioooMeHa (44.)

JlaGopaTopHnasi padora Ne/.

HUccnenoBanne TemooTaaun IIPU  €CTECTBEHHOM KOHBEKLUHMH  OKOJIO
TOPU30HTAIBHOTO HWIMHAPA METOAOM UMUTAIITMOHHOTO MOJICTMPOBAHUS TIpoIiecca
TermoooMena (4 u.)

JlaGopaTopHasi padora Ne§.

UccnenoBanne TEMIOOTIaud TPU E€CTECTBEHHOM KOHBEKIIUM  OKOJIO
BEPTUKAJIBHOTO IUJIMHApPA METOJIOM MMHUTAIIMOHHOTO MOJEIUPOBaHUS Ipollecca
Teriooomena (24.)

JlaGopaTopHasi padora Ne9.

UccnenoBanme paboOThl TEIIOOOMEHHOTO armapara Mpu HUMHUTAIMOHHOM

MOJIeTUpOBaHuU (4 4.)



I1l. YHEBHO-METOANMYECKOE OBECIIEYHEHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCSI
VY4eOHO-METOANYECKOE oOecrnieueHue CaMOCTOSATEJIbHON paboThI
oOyuaromuxcs 1o aucuuruinae « Ternorexuukay npeactasieHo B [punoxenun 1
Y BKJIIOYAET B CeOsL:
v’ maH-rpaduK BBIMOJHEHUS. CAMOCTOSTEIbHONW pabOTHl MO JUCIHUILUIHHE, B

TOM HYHCJIC IIPUMCPHBIC HOPMbI BPCMCHH HaA BBLIIIOJHCHHUC I10 KaKIOMY

3a/1aHHIO;
v’ TpeboBanus

IMpcaACTaBJICHUTIO 141

CaMOCTOSITEJIbHOM pa6OTI>I;

v/ KPHUTEPHH OICHKU BBIMIOJHEHHUS] CAMOCTOSTEIIBHOM PaOOTHI.

0hOPMIICHHUIO

IV. KOHTPO.JIb JOCTUXEHMUS LEJEN KYPCA

No Kontpommpyemsie Kopmp! u atamsr popmupoBanus O1eHOYHBIE CpeCTBa
T1/T1 pa3memnsl AUCITUTLTIHEL KOMITCTEHITHI TexyIHit POMEKYTOHAS
KOHTPOJIb aTTecTalus
1 Texauueckas OK-4 3HaeT noctuxkeHus Hayku | YO-1 YVO-1
TEPMOJAUHAMUKA B 00JacTH TEIUIOTEXHUKU (Bompocsl st | Bompockr k

HA  pErHOHAJHHOM M| rexymeit K3aMeHy

MHpPOBOM YpPOBHE W MyTHU poBepKH K

PEIICHHsT CTOSIIUX 3a1a4 C

HCTOTb30BaHHeM MeTogos | PASACTY D

TEPMOJUHAMUKHA U TCOPUH I1P-6

TEMI000MEHA. (maboparop-

YMmeer aHaaM3upoOBaTh H | HEIe  PabOTHI

00006mars yacTHbe 331394 | Ne 1,2,3,4)

B 00II[€E 3aKOHEI.

Bianeer METOJIaMHU

ONTUMU3AIHNNA  PEUICHHUS

TEIIOTEXHHYECKUX u

TEXHOJOTMYECKHX 3a7ad.
2 Teopus TemmoodbmeHa OK-5 3HaeT ocHOBHble HoHsATHS | YO-1 YO-1

1 3aKOHEI (Borpockl U1 | Bompocsr K

TEPMOINHAMUKH, TeKyIei JK3aMeHy

MIPUMEHSEMBIC K YaCTHOMY | MPOBEPKH K

CITydaro B3aWMHOT0O | paszeny 2)

npespatieHus Temwiorsl u | [1P-6

paboThl, a TakXe OCHOBHI | (J1Taboparop-

TEOPHH TEIUTOo- U | HbIe pabOTHI

MaccooOMeHa. Ne 5,6,7,8,9)

YMeeT npuMEHSITh 3aKOHBI

K  YacTHBIM  CIy4asiM

B3aMMHOTO IIPEBpAICHUS

TEIUIOTHI U paOOTHI.

Bnanmeer METOAaMHU

pacueTa TEXHOJOTUYECKHX

MPOIIECCOB M aIIapaToB C

HCTONB30BAHUEM 3aKOHOB

TEILIONPOBOIHOCTH,

KOHBEKTHBHOT'O

Tena000MeHa,

pe3ynbTaToOB




MaccomnepeHoca.

[IK-14 | 3gaer MeTOABl peIICHUS
3a1ad npu
MOJICITHPOBAHUH
MPOIIECCOB  TEIUIO- H|
MaccornepeHoca B
OMOTEXHOJIOTHUECKUX /
TEXHOJIOTHUECKHUX
TpoIeccax.

YmeeT 060011aTh JaHHBIC
U UCIIOJIb30BaTh
MPAKTUICCKHUE 3HAHUS IS
HCCIICOBAHUS,
pa3paboTKy U peaTn3annu
TEXHOJIOTHH B
po¢eCCHOHATBHOM
JIEATEeIILHOCTHU C
TIpUMEHEHUEM
COBpeMeHHLIX CUCTEM
aBTOMaTI/ISI/IpOBaHHOFO
MIPOCKTHPOBAHUSL.

Brnaneer HaBbIKaMU
HCIIOJIb30BaHHUU
HCIIOJIb30BaHUS
CICIHUATA3UPOBAHHOTO
MIPOTPaMMHOTO
obecriedeHns Al pacyeTa,
MOJICTAPOBAHUS "
ONTUMU3AIHN  TIPOLIECCOB
Teroo0MeHa B
TEI1000MEHHBIX
ammaparax npu
OCYIIECTBICHHH
TEXHOJOTUNYCCKUX
IPOIIECCOB

B PO eCcCUOHATIBHON
JIEATETLHOCTH.

TunoBeie BOMPOCHI MO pa3AenaM Kypca U BOIPOCHI K IK3aAMEHY, KPUTEPUU U
MoKaszaTelid, HeoOXOJWMble JUIsi OLEHKH 3HAaHWW, YMEHUHN, HaBBIKOB U
XapakTepu3yrlume dTanbl (HOPMUPOBAHMS KOMIIETEHIIMHA B MPOLIECCE OCBOCHUS

oOpa3oBaTensHOM MPOTrpaMMBbl, TipeicTaBieHbl B [Ipuioxenun 2.

V. CIIMCOK YUYEBHOM JIUTEPATYPHI 1 UTHOOPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JMTEpaTrypa

1. PypoGamra, C.II. Ternorexuuka / C.II. Pyno6amra. — M.: KomnocC,
2010. — 599 c.http://www.studentlibrary.ru/doc/ISBN9785953206587-
SCNO0002.html



http://www.studentlibrary.ru/doc/ISBN9785953206587-SCN0002.html
http://www.studentlibrary.ru/doc/ISBN9785953206587-SCN0002.html

2. Kupumnmun, B.A. Texuuueckas tepMonnHamuka s By3oB / B.A.
Kupwinmun, B.B. Cerue, A.E. llleinamH. — 5-¢ u3ganue., nepepad. u gom. — M.:
W3 narensckuit JIOM MDU, 2008. - 496 C.
http://www.studentlibrary.ru/book/MPEIS.html, http://nelbook.ru/reader/?book=5

3. bproxanos, O.H. Tennomaccoodbmen: yuebnuk / O.H. bproxanosn, C.H.
[IleByeHKoO. = M.: MHOPA-M, 2013. = 464 C.
http://artlib.osu.ru/web/books/content_all/1650.pdf

4. Kpyrnos, I'.A. TemnorexHuka [DIEeKTpOHHBIH pecypc]: yueOHOe
nocobue / I'.A. Kpyrnos, P.1. bynrakosa, E.C. KpyrnoBa. — DnekTpoH. JaH. —
Cankrt-IlerepOypr:  Jlawp, 2012. — 208 c¢. — Pexum  nocryna:
https://e.lanbook.com/book/3900

5. 3amaneeB, 3.X. OCHOBbI THJIPAaBIUKA U TEIUIOTEXHUKHU [DJIEKTPOHHBIN
pecypc]: yaebnoe mocodbue / 3.X. 3amaneeB, B.H. Ilocoxun, B.M. Yedanon. —
OnektpoH. naH. — Cankt-IlerepOypr: Jlanb, 2014. — 352 c. — Pexum npocryna:
https://e.lanbook.com/book/39146

6. Cunssckuii, HO.B. CoOopuuk 3amau mno kypcy "TemnorexuHuka"
[OnexTpoHHBI pecypc]: yueOHoe mocodue / FO.B. CunsBckuit. — CaHKT-
[lerepobypr: I'MMOPH, 2010. - 128 c¢. — Pexum  jgocryma:
https://e.lanbook.com/book/4907

7. JlsmkoB, B.M. Teopernueckue OCHOBBI TEIUIOTEXHUKU: Yy4eOHOE
nocodbue / B.U. JIsmkoB. — MockBa: Kype, Uadpa-M, 2015. — 328 c. (1 3k3.) —
Pesxxum noctyna: http://lib.dvfu.ru:8080/lib/item?id=chamo:784267 &theme=FEFU

8. Epodeer B.JIL, Ilpsxun A.C., Cemenos IL.[l., Terumorexnuka: ydeOHUK
T OaKajaBpyaTa U MaruCTPaTyphl 0 HHXKEHEPHO-TEXHUICCKUM HAIIPABJICHUSM:

[B 2 u.] Tom 1. Tepmoaunamuka u Teopust TerioooMena, Mocksa, IOpaiit, 2017, —

308 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:837000&theme=FEFU

9. MMumynekun C.YO., Tepmoaunamuka. Kypc nekuuii: yaebHoe mocooue,
Vnan-Ya3, W3parensctBo bypstckoro VYuusepcutera, 2017. — 107 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:848381 &theme=FEFU



http://www.studentlibrary.ru/book/MPEI5.html
http://nelbook.ru/reader/?book=5
http://artlib.osu.ru/web/books/content_all/1650.pdf
https://e.lanbook.com/book/3900
https://e.lanbook.com/book/39146
https://e.lanbook.com/book/4907
http://lib.dvfu.ru:8080/lib/item?id=chamo:784267&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:837000&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:848381&theme=FEFU

10. Kopo6ko B.U., bproxanoB O.H., OCHOBBI THAPABINKH U TETUIOTEXHUKHU:

YU4E€OHUK IS CPEAHEro mpodeccuoHaNbHOro oOpa3zoBaHHs, MockBa, AKaneMus,

2014. — 240 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:791614&theme=FEFU

11. llTatpos M.T"., MBanoB W.E., TennoTexHuka: y4eOHUK [Jisi BY3OB,
Mockaa, Axanemus, 2013. = 288 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:694325&theme=FEFU

JlonosiHUTEIbHAS JINTEPaTypa

1. Opmnos, M.E. Teopernueckue OCHOBBI TETUIOTEXHUKH.
Tennomaccoobmen: yuebHoe nocodue / Yapsanosck: Yal'TVY, 2013. — 204c.

2. http://venec.ulstu.ru/lib/disk/2013/Orlov.pdf

3. Caun, UK. Teopetnueckue ocHOBBI TerutoTexHuku (KpaTkmii xypc):
yaebHoe nmocobue / [TerpozaBojack: M3a-so [erpl'V, 2008. — 172c.
4. http://elibrary.petrsu.ru/docs/savin/teplotehnika2/total.pdf

5. Konomanor, B.WU., IlaxomoB A.H., TI'aranoa H.II.,, Kommyx A.H.
Metoapl pemieHust 3afad TeruionepeHoca. TemnonpoBonHOCTh U AUPPY3Us B
HEMOJABWXHOU cpefie: yueOHoe nocodue / Tam6oB: M3a-Bo Tam0. roc. TexH. yH-Ta,
2005. - 80 c.

6. http://www.tstu.ru/book/elib/pdf/2005/gatapova.pdf

7. CemenoB, b.A. WHxeHepHBII 53KCIEPUMEHT B MPOMBIIUICHHON
TEIUIOTEXHUKE, TEIJIOIHEPIETUKE U TEIJIOTEXHOJIOTHUAX [DIEeKTpOHHBIN pecypc] :
yueOHoe nocodue / b.A. CemeHnoB. — DnektpoH. naH. — Cankr-IlerepOypr : Jlans,

2013. — 384 ¢. — Pexxum noctyma: https://e.lanbook.com/book/5107

8. benses, B.C. MeTomuku pacdyeToB TEIUIOTEXHUUYECKUX XapaKTEPUCTHUK
SHEPTrOAKOHOMUYHBIX 31aHUMN: yaeOHoe nocobue InI: BBICIIIETO
npodeccruonanbHoro odpaszopanus / B. C. benseB. — Mocksa: U3a-Bo Accouuanuu

CTpOHMTENbHBIX ~ By30oB, 2014, — 268 c¢. (2 o9x3.) — Pexum pocrymna:

http://lib.dvfu.ru:8080/lib/item?id=chamo: 775488 &theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:791614&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:694325&theme=FEFU
http://venec.ulstu.ru/lib/disk/2013/Orlov.pdf
http://elibrary.petrsu.ru/docs/savin/teplotehnika2/total.pdf
http://www.tstu.ru/book/elib/pdf/2005/gatapova.pdf
https://e.lanbook.com/book/5107
http://lib.dvfu.ru:8080/lib/item?id=chamo:775488&theme=FEFU

Ilepedyensb pecypcoB HH(OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOI CeTH

«HHTEepHET»

1. Caiitr HanuonanbHOro KoMHTeTa MO TemioMaccoooMeny (Poccuiickas
Axanemuss Hayk «MeXIyHapOIHBI LEHTP MO TEIUIO- M MacCOOOMEHY»)
http://www.nchmt.ru/

2. Caiit TEITJIOTA — Bce mns TEINIOTEXHUKA U

TEITJIOOHEPTETUKA. TermnosHepreTuka, TeIIoCHa0)XeHUEe U TeTNI0O0OMEH,

TEpMOJMHAMHUKA ¥ Teruionepenaaya http://www.teplota.org.ua/

3. Poccwiickas rocynapcTBeHHas onbanoreka http://www.rsl.ru/

4, FOCY,Z[apCTBCHHaSI HY6HI/I‘-IH351 HaYYHO-TCXHHUYICCKaAs ouobimmoreka Poccun

http://www.gpntb.ru/

5. Hayunas snextpoHHas 6ubanoteka http://elibrary.ru/

Ilepeyenb nHGOPMANMOHHBIX TEXHOJIOTHIT M MPOTPAMMHOI0 obecneyeHmst
[IporpammHuoe obOecniedeHue, JOCTYMHOE CTYACHTaM IS BBIOJIHEHUS

WHJIMBUAYAJbHBIX 3aJIaHUH, a TAKXKe JIJIsl OpTaHU3allUA CaMOCTOSITEIIFHON pabOTHI:

AynuTopus, [lepeueHb IPOrpaMMHOT0O 00ecTIeYeH s
KOJIMYECTBO pabounX
MECT
Kommbrotepusiii knace | — MicrosoftOfficeProfessionalPlus 2016 — odwucHbli  naker,
KaespbI BKJIIOUAIONIMM  TIpOrpaMMHOE  obecrieueHne Juis  paboThl ¢

TennosnepreTuku u
TEIJIOTEXHUKH,
Aynuropus E-559 a,

Pa3IUYHBIMU THUTIAMH JIOKYMEHTOB (TEKCTaMH, JJICKTPOHHBIMHU
Tabnuuamu, 6a3aMu JaHHBIX U Jp.);

Aynutopus E-559 r — 7Zip 9.20 - cBOOOAHBIN (aiIOBBI apXUBaTOp C BBICOKOM
CTEIEHBIO CHKATUSA JAHHBIX;
— AdobeAcrobatXIPro — mnaker mnporpamMm s CO3JaHHUS |

MIPOCMOTpA EKTPOHHBIX MyOsnkanuii B popmate PDF;

— AutoCAD 2017 - tpéxmepHas CUCTeMa aBTOMAaTH3UPOBAHHOTO
MIPOEKTUPOBAHNUS U YSPUCHHUS;

— WaterSteamPro — cBoiicTBa BOJIbI U BOASIHOTO Tapa;

— WinDjView 2 — maker mporpamm Ajsi CO3JIaHHS M HPOCMOTpa
ANEKTPOHHBIX MyOnukanuii B popmare DIVU;

- KOMIIAC-3DV16 xX64 TpEXMEpHast cucrema
aBTOMATH3UPOBAHHOTO MMPOEKTUPOBAHUS U YEPUCHHUS;

— IIK «Koncynbrant Ilmtoc» - oducHBI MakeT HOPMaTHUBHBIX
JOKYMEHTOB;

— IIK «C Texaskcnept 6.0» - OpHCHBIA MaKkeT HOPMATHBHBIX
TEXHUYECKUX TOKYMEHTOB;

— «BoilerDesigner 9.8.2.0» - makeT NMpUKIaAHBIX MPOTPAMM IS



http://www.nchmt.ru/
http://www.teplota.org.ua/
http://www.rsl.ru/
http://elibrary.ru/

‘ pPEIICHUA 3aJa4 TCIJIOOHCPICTUKH.

(\

HpI/I YTCHHH JICKOUOHHOI'O KypCa UCIIOJIb3YCTCs KOMIIBIOTCPpHAsI TCXHUKA IS
ACMOHCTpalnnu CJI&I?I,ZIOB C IIOMOMIBIO IIPOTrPaMMHOI'0 IIPUIIOKCHUA:
Microsoft Office Professional Plus 2016,
Adobe Acrobat XI Pro,
WinDjView 2.
Jl1ig pacchUIKU y4eOHBIX MaTEepHUaIoB U JPYroil HHPOPMAIUH UCIIONb3yeTCs

anextponHas mouta MicrosoftOutlook, noctynHast B muunoM kabunere JIBOY.

VI. METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO JTUCHUIIJINHBI

JIns  ycnmemHoro OCBOGHMS JIUCHMIUIMHBL "TeruioTexHuka" CTyIEHTY
HEOOXOJMMO TIIATENIbHO HM3YyYUTh TEOPETHUUECKHM MaTepuall MPOCIylIaHHBIA B
JIEKIMOHHOM Kypc€ Ha ayJWTOPHBIX 3aHATHAX, IOCIE€ YEro O3HAKOMUTBCA C
TEOPETUYECKHUM MarepuajoM B Y4YeOHHMKaX U Y4YE€OHBIX TIOCOOMSX, a TaKKe
KeJlaTeIbHO NO3HAKOMUTHCS C MYOJUKALUAMU B IEPUOJUUECKUX U3JaHUSIX.

3aTpaThl BpEMEHH Ha OCBOCHHE TEOPETHUECKOT0 Kypca 3aBHCSIT OT TOr0, Kak
aKTUBHO CTYAEHT paboTan B ayAUTOpPHUH, CAylIas JEKIUU W U3ydas MaTepuan Ha
nabopaTopHbIX paboTtax. HemoHsTHBIE BONPOCH! AOHKHBI OBITH POPAOOTaHbI Ha
KOHCYNbTallMSAX. B ciydae mpomycka 3aHATHA CTYOEHTYy MOTpedyercs
CBEPXHOPMAaTUBHOE BpEMs Ha OCBOCHHME MPONYHIEHHOTro Marepuana. /[lns
3aKpEIUICHHs] MaTEpHUalla JEKIUHA TOCTaTOYHO, IEPEJINCTHIBAsI KOHCIIEKT WU YUTast
€ro, MBICJICHHO BOCCTAHOBUTH MpPOCIYIIaHHBIA Marepuan. g 3akpersieHus
MaTepuanga Kypca HeoOXoquMo mpopaboTaTh BOIPOCHI Ui CaMOIIPOBEPKU IOCTE
KaX/I0ro MPOUJIEHHOro pasliena AMCUUIUIMHBL. [lepedeHb BOMPOCOB K KaxaOMy
pazneny npuseneH B [ Ipunoxxenun 2.

MeroanyecKue peKOMEHAAlUH K BbINIOJIHEHHIO JIA0OPaTOPHBIX padoT
Lenp 1a60paTOpPHOrO MPaKTUKYMa — 3aKPENUTh TEOPETUUECKUE MOJIOKEHUS
U3y4aeMOU HUCUUIUIMHBI, 03HAKOMUTh C METOJUKOW IOCTAHOBKU W ITPOBEICHMS

TCINIOTCXHUYECCKOI'O SKCIICPUMCHTA.



[lepen BbImOMHEHHEM J1TA0OPATOPHBIX PpabOT CTYyHEHT JAODKEH 110
PEKOMEHJIOBAaHHOMW JINTEPATYPE U3YUUTh TEOPETUUECKUN MaTepHa, OTHOCIIIAKUCS
K JaHHBIM paboTam. HemocpelncTBEeHHO mepe]; BBIMOTHEHHEM KaKII0H paboThI
ClIeTyeT 03HAKOMUTHCS C ONBITHON YCTaHOBKOM, UETKO MPECTaBUTH ce0e MOPsI0K
MIPOBENICHUS OIbITA U METOJUKY 00paOOTKH MOJYyYEHHBIX JAHHBIX, COCTABUTH IJIAH
BBITIOJIHEHUS PA0OTHI.

K pabote Ha 1a00paTOPHBIX yCTAaHOBKAX JOIMYCKAIOTCS CTYJACHTHI, HMEIOIINE
TEOPETUUYECKYIO TTOJATOTOBKY, MPOIIEAININE HHCTPYKTAX M0 TEXHUKE 0€30MacHOCTH
Y 3apErUCTPUPOBAHHBIE B )KypHAJIE HHCTPYKTaXa.

[Ipu BbINOSHEHUH JTAOOPATOPHBIX Pa0OT 3ampellaeTcs BKIOYATh CUIIOBOE
o0opynoBanue 0e3 pa3pelieHus npenoaaBaress Wi Ja0opaHTa.

B naGoparopuu CTYJAEHT BBINOJHSAET SKCIEPUMEHTAIBHYIO YacTh PabOThl U
4YepHOBbIE (HEOOXOJUMBIE) pPACUEThl, IOCJIE 4YEero MPOTOKOJ HAOMIOAEHUN U
YEepHOBUK pacyeToB IMpEACTaBIseT mpenogaBaTento. PacueTsl HE0O0X0AMMO
BBINOJIHATH B cucteme CH.

OT4eT O BBINOJIHEHHONW paboTe NOJDKEH ObITh O(GOPMIICH WHIUBUIYATBHO
KOKJbIM CTYJIEHTOM U JIOJDKEH COJIepKaThb Ha3BaHUE U 1eJIb pabOThl, KPAaTKYIO
METOJMKY IIOCTAHOBKM W IIPOBENEHMS OIbITa, MPUHUUIHUAIBHYIO CXEMY
YCTAHOBKH, MPOTOKOJ JKCHEPUMEHTAIbHBIX W PpACUETHBIX JAaHHBIX B BHJE
TaOJMILIbI, pACUEThI, TPAPUKHA U BHIBOBI.

MeToanyecKkue peKOMEeHAAUH 0 MOATOTOBKE K IK3aMeHy

[logroToBka K 3K3aMEHY OCYLIECTBISIETCS HAa OCHOBE JIEKIIMOHHOIO
MaTepuana,Marepuaia JabopaTOpHBIX 3aHATUM C 00s3aTEeNIbHBIM OOpaIllEHUEM K
OCHOBHBIMY4€OHUKaM Kypca. DTO HCKIIIOYaeT OMMOKM B MOHMMAaHUM MaTepHuaa,
o0JIeryaer ero OCMbICIEHHUE, a TaAKKe MPOKOMMEHTUPYET MaTepuai npuMepamMu u
WLTIOCTPALUSIMU, KOTOPBIE B JICKIUSAX HE MPUBOAMINCH. OOs3aTeIbHBIM YCIOBHEM
JIOTIyCKa K SK3aMEHY SIBJISIETCS BBINIOJHEHHE M 3alluTa J1adopaTOPHBIX padoTH

HaJIW4UEC COACPIKATCIBbHOI'O KOHCIICKTA J'I€KI.[I/II71.



VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHNE
TV CHUILIAHBI

OcBoenne aucCIMIUIMHBL «TEIIIOTEXHUKAa» MPEANOosaraeT HMCIOIb30BaHUE
MYJbTUMEAUMHBIX YUYEOHBIX ayJAUTOpUN BMECTUMOCThIO Oosnee 30 denoBek,
OCHAILIEHHBIX COBPEMEHHBIMH TEXHHMYECKHUMH CpPEIACTBAMU M JOCTYIIOM B CETh
WnTepuer. JlabopaTopHble pabOThI MPOBOJATCS B 1aOOPATOPUH TEPMOJIUHAMUKHU U
TEIJI0OMaccoOOMeHa, OCHAIICHHOU 71a00paTOPHBIMU YCTaHOBKaMH 151
HKCIEPUMEHTAIbHBIM CTEHAOM JUIsl IPOBEACHUS J1a0OpaTOPHBIX pabOT METOAaMU
UMUTAIIMOHHOTO MOJENUpOBaHMs mpoueccoB. [[ns camocTosTensHOW padOThI
CTYJE€HTaM JOCTYIIHbl KOMIIBIOTEPHBIE KJIacChl W YHUTAJIbHBIE 3allbl HAYYHOU

oubanoreku [IBOY.

HaunmenoBanue

. IlepeuyeHb OCHOBHOTO 000PY/10BAHUSA
000PY10BAHHBIX NOMeEIeHUI

JlaGopaTtopust repmogrHaMuKK | CTEHBI 711 BBITIOJHEHHUS Ja00OPaTOPHBIX padoT
U TerioMaccoooMena

Aynuropus E559 6

KommbroTepHbIit Kitace Momno60x HP ProOmne 400 All-in-One 19,5 (1600x900), Core

Aynuropust E 559 ¢ i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty

KommbroTepHbIit Kitace Momno60x HP ProOmne 400 All-in-One 19,5 (1600x900), Core

Aynuropust E 559 a i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,

DVD+/-RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty

YuranbHble 3a16l HayaHoit Momno60x HP ProOmne 400 All-in-One 19,5 (1600x900), Core

oubanorexku JIBOY ¢ i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
OTKPBITHIM focTynoM K ¢pouay | DVD+/-RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro (64-
(kopmyc A - ypoBeHb 10) bit)+Win8.1Pro(64-bit),1-1-1 Wty

Cxopocts nocrymna B Untepuer 500 MouT/cexk.
PaGoune  Mecta ans  moged ¢ OTpaHUYEHHBIMH
BO3MOXHOCTAMHAU 310pPOBbA OCHAIICHBbI JOUCIIIICIMU n

npuHTepamu  bpaiinsg;  000pyAOBaHBI:  MOPTATUBHBIMHU
YCTpPOMCTBAMHM  JJIi  YTEHUS IUIOCKOIEUYATHBIX  TEKCTOB,
CKaHUPYIOLUMHU u YUTAIOIIUMU MalInHAMH

BUJACOYBCIUUYUTCIIEM C BO3MOXHOCTBIO PETYIANNU IBETOBBIX
CIICKTPOB, YBCIIMUYUBAOIIHUMU OJICKTPOHHBIMU JIYIIAMH U
YJIbBTPa3BYKOBBIMU MAPKHUPOBIIMKAMU

Mynbrumenuiinas ayauropun | nmpoekrop 3-chip DLP, 10 600 ANSI-nm, WUXGA 1 920x1
E-933, E-934, E-433 200 (16:10) PT-DZ110XE Panasonic; skpan 316x500 cwm,
16:10 ¢ »n. mpuUBOAOM; KpEIJIEHUE HACTEHHO-TIOTOJIOYHOE
ElproLargeElectrolProjecta; mpodeccuonanpHas JKK-manens
47", 500 Kg/m2, Full HD M4716CCBA LG; moacucreMa
BHJICOMCTOYHUKOB JokyMeHT-kamepa CP355AF Avervision;
MOJICUCTEMA BHJICOKOMMYTAITNH; MOJICHCTEMA




ayJMOKOMMYTaIH u 3BYKOYCHJICHUS; nojcucTeMa
UHTEPAaKTUBHOI'O YIPAaBJICHHUS; OecripoBOHbBIE JIBC

obecrieueHbl cucTemMoil Ha 0a3ze Touek moctyma 802.11a/b/g/n
2x2 MIMO(2SS)




[Tpunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUSA M HAYKU POCCUMCKOM ®EJEPALIMNU

denepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
BBICIIIEr0 IPOQECCUOHATILHOTO 00pa30BaHUS

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

IKOJIA BUOMEJIUIINHBI

YYEBHO-METOJUYECKOE OBECITEYEHUE CAMOCTOSTEJBHOU
PABOTBI OBYUYAIOLINXCA
1o AucuuIInHe «TenmoTexHuKka»
Hanpasaenue noarorosku 19.03.01 buorexnosiorus

dopma NOATOTOBKYU OYHAS

BiaaaguBocTok
2016



Ilnan-rpa¢guk BHINOJHEHHUS CAMOCTOATEIbHONH padoThI O IMCHMILIMHE

z

Hara/cpoxkn Bun camocrositesibnoii | Ilpumepnbie ®opMa KOHTPOJISI

n/n BbIIIOJIHEHHU S padoThI HOPMBbI

BpeMeHH Ha

BBINOJIHEHHE,
qac

1 1-10 nenens popaboTaTh KOHCIIEKT 9 YO-1
cemecTpa JICKIMIA U Y4eOHYIO
JUTEpaTypy 1o paszeiny |
Texuuueckas
TEPMOIMHAMUKA
OTBETUTH Ha BOIIPOCHI 3 YO-1
JUTSL CAMOTIPOBEPKH
[MOArOTOBUTHCH K 3amure | 10 T1P-6
1a00paTOPHBIX padOT
Nel,2.3.4

2 11-18 nepens npopaboTaTh KOHCIIEKT 9 YO-1
cemecTpa JEKIHHA U y4eOHYIO
JUTEpaTypy no pasaeiny 2
Teopus TemoooMeHa
OTBETUThH Ha BOIIPOCHI 3 YO-1
JUTSL CAMOTIPOBEPKH
[IOATOTOBUTHCH K 3amure | 11 T1P-6
71a00paTOPHBIX padOT
Ne5,6,7,8,9

Opranuzanusi caMOCTOSITEIbHONH pabOThl MPOU3BOJUTCS B COOTBETCTBUU C
rpadukomM ydeOHOTrompoIecca U MmiaH-rpadUKoOM BBITIOJIHEHHUSI CaMOCTOSITEIILHON
paGotel. CamocTosTenbHasE paboTa CTYAEHTOB IO Kypcy «TemnorexHuka
npeHa3HavyeHa Jig BHEaAyJIUTOPHOM pPaOOThIM HEOOXOauMa ISl 3aKpEIUICHUs U
yIIyOJieHUs] 3HaHWM, TIOJNYYEHHBIX Ha ayJAUTOPHBIX 3aHATHUAX, IMOU3YUYEHUIO
JOTIOJTHUTENBHBIX Pa3/I€I0B AUCIUIUIMHBI, 3aKPEIJICHUIO MPAKTHYECKUX HABBIKOB
JUCUUIUIMHBL, a TakXKe MJIS Pa3BUTHS y CTYIEHTOB TBOPYECKUX HABBIKOB,
WHUIMATUBBI, YMEHUSI OPIraHU30BATh CBOE BPEMS.

CamocrosiTenbHasi paboTa BKIIOYAET MPOpabOTKY TEOPETHUYECKOTO Kypca,
OLIEHKY COOCTBEHHBIX 3HAaHUN MpPH TOMOIIM BOMPOCOB HJsi COOEceqOBaHMS
(ITpunosxenue 2).

Kpurtepuu onieHku (MUCbMEHHBII 0TBET)

v 100-86 OamnoB - ecnd OTBET TMOKa3blBaeT TIJIyOOKOe U
CHCTEMaTHYECKOe 3HaHUE BCET0 MaTepualia Mo MpoBepsIeMOMY pa3lielny Kypca
U KOHKpeTHOro Bompoca. CTyneHT AEeMOHCTPHpPYET CBOOOJIHOE BiaJCHHE
HAayYHBIM  SI3BIKOM M  TEPMHUHOJOTHEH  COOTBETCTBYIOLIETO  pasneia



TUCHMIUIMHBI, 3HAHWE OCHOBHOM  JHUTEpaTypbl W  3HAKOMCTBO C
JOTIOJTHUTENIBHO PEKOMEHJIOBAHHOM JUTEpaTypoil, yOeIUTEeIbHO H3jaraet
OTBET.

v 85-76 - OamnoB - 3HAaHME OCHOBHOTO  COJCpP)KaHHS
IPOBEPSIEMOTO pa3zzesia Kypca, yMEHUE aHAIU3UPOBATh OCHOBHBIE TTPOOIIEMBI
B paMKax pasjeia IWCUUIUIMHBI; 3HAHWE BaXXHEHIIMX paboT W3 CIHCKa
PEKOMEHIOBAaHHOW JUTEpaTyphl. B 1enoM JOrMYeckr KOPPEKTHOE, HO He
BCEr/1a TOYHOE U apTyMEHTHPOBAHHOE U3JI0KEHHE OTBETA.

v 75-61 - Gamn — MOBEPXHOCTHBIC 3HAHMS BAKHEHIIMX Pa3/eiioB
IporpaMMbl M COJIEpKaHUsS pasjliesia JEKIUOHHOTO Kypca; 3aTpyJAHEHHUs ¢
UCIIOJIb30BAaHUEM  TEPMHUHOJOTUM  y4€OHOM  JUCHMIUIMHBL,  HEMOJHOE
3HAKOMCTBO C PEKOMEHJIOBAHHOW JINTEPATYPOM; YACTUYHBIE 3ATPYAHEHUS C
BBITIOJTHEHHEM TPEIyCMOTPEHHBIX TMPOTpaMMON  3aJaHWif, CTpeMIICHHUE
JIOTHYECKH OMPEIEICHHO U MOCIE0BATEIFHO U3II0KUThH OTBET.

v 60-50 6amioB — HE3HAHUE, TUOO OTPHIBOYHOE MPEICTABICHHE O
npeaMeTe Kypca B paMKax ydyeOHO-IPOrpaMMHOTO MaTepuaia; OTCYTCTBHUE
JIOTUYECKOM CBSI3U B OTBETE.



[Ipunoxenue 2

MMHUCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUMCKOUN ®EJEPALIUN

®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTENEHOE YUPEKICHHIE
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Hacnmopt ®OC

10 AUCHUIIIINHC «TermnorexHuka»

Kon n popmyimmpoBka

Jrtanbl (OPMUPOBAHHUA KOMIIETEHIMH

KOMIIETEeHIIHH
OK-4 3Haer JlocTikeHus HayKH B OOJIACTH TEIUIOTEXHHKH Ha
Crioco6HOCTh PETHOHAIBHOM M MHPOBOM YPOBHE W IYTH PEIIEHHS
TBOPYECKU CTOSNIMX  3a7au C  HMCHOJb30BAHUEM  METOJIOB
BOCIIPHHHMATb TEPMOJIMHAMKKH U TEOPUH TEIIOOOMEHA.
HCHOJIB30BATH VMmeer AHanmu3upoBaTh M 0000IaTh 4YacCTHBIE 3a1a4d B
JIOCTHKEHUS HAYKH, OGILE 3AKOHBL
TEXHUKH B
N Bnageer | Merogamu ONTHMH3AIUH pemieHus
npodecCHoHaTbLHON
TEIUIOTEXHUYECKMX M TEXHOJOMMYECKUX 3a/1a4.
cdepe B
COOTBETCTBUH C
MOTPEOHOCTAMU
PETHOHAIBHOTO U
MHPOBOT'O PBHIHKA TPy/1a
OK-5 3Haer OcCHOBHbIE TIOHATUS M 3aKOHBl TEPMOJAMHAMUKH,
Crioco6HOCTh [PUMEHSEMBIE K YaCTHOMY CJIy4al) B3aHMMHOIO
UCIIOJB30BaTh IPEBPAIIEHUs TEIUIOTHI U PabOTBI, a TAKKE OCHOBBI
COBPEMEHHbIE METO/IBI TEOPUH TEIIO- U MacCOOOMEHa.
U TEXHOJIOTHH (B TOM Vmeer [IprMeHATh 3aKOHBI K YaCTHBIM CIIy4asM B3aWMHOIO
aucie TPEBPAIICHUSI TEIUIOTHI U PAOOTHI.
nH(}OPMaLIMOHHBIE) B
¢ Bnageer | Merogamu pacuera TEXHOJIOTHYECKHX TMPOLECCOB U
npodeccnoHanbHOM
arnmaparos c UCIIOJIb30BAHUEM 3aKOHOB
JEATETBHOCTH
TEIUIONPOBOHOCTH, KOHBEKTHBHOTO TEIIOOOMEHa,
MaccorepeHoca.
[1K-14 3Haer Meronsl pemeHus 3amad  pU  MOJEIMPOBAHUU
[ 0TOBHOCTb IpOLECCOB  TEIIO- W MaccolepeHoca B
HCIIOJB30BaTh OMOTEXHOJIOTHYECKHMX / TEXHOJOTMYECKHX TIPOLIECCAX.
COBPCMCHHBIC CUCTCMBL | Yy jeer OG600ImATh JaHHbBIE M KCIIOIb30BATh PAKTHYECKHE
aBTOMaTH3UPOBAHHOTO 3HAHWS JUTS HCCIIEIOBAHNS, pa3pabOTKy U peann3anum
HPOCKTUPOBAHM TEXHOJIOTHH B IPO(ECCHOHATBHOM JeATETBHOCTH C
IPUMEHEHUEM COBPEMEHHBIX CUCTEM
ABTOMATU3MPOBAHHOTO MPOEKTHPOBAHUS.
Bnaneer | HaBblkamMm HCIONB30BaHMS — CIENUATA3MPOBAHHOTO
IporpaMMHOTO  obecriedeHuss IS pacuera,
MOJENUPOBAHMSA M  ONTUMHU3AlMK  HPOIIECCOB

TEIUNIOOOMEHA B TEIUIOOOMEHHBIX armaparax Ipu
OCYHICCTBJICHNH TEXHOJIOTHYCCKUX MMPOICCCOB
B HpO(I)CCCHOHaHLHOﬁ ACATCIIBHOCTH.




Ne KonTponupyem Kopmp! u atamsr popmupoBanus O1eHOYHBIE CpeCTBA
/11 bIE pa3Ienbl KOMITETCHITHHA TexyIHit NPOMEKyTOHAS
AMCHHIUTHHBL KOHTPOJIb aTTecTaIHs
1 Texunueckas OK-4 | 3maer pmoctmxenus Hayku B | YO-1 VO-1
TEPMOAUHAMUKA obnactu TCTITIOTEXHUKHU Ha | (Bompockl ans | Bompocsr k
PETHOHANLHOM M MUPOBOM YPOBHE | repyryeii JK3aMeHy
W TMYTH PELICHUs CTOAMMX 3a7ad C IpoBepKH K
HCTIOJIb30BaHUEM METOJIOB
TEPMOJIUHAMHUKH u teopun | PA3ACTY D
TEIUI00OMEHA. I1P-6
YMeer aHanu3uposath H 0606mats | (1adoparop-
YaCTHBIC 3a/1a4H B OOIIUE 3aKOHBI. Hble  PabOTHI
Brnageer meromamu ontumumsanuu | Ne 1,2,3,4)
pellicHUs  TCIUIOTEXHUYECKUX U
TEXHOJIOTHUCCKUX 3a71ad.
2 Teopus OK-5 | OcHoBHble mTOHATHSA U 3aKkoHBI | YO-1 YO-1
TeIIoo0MeHa TCPMOJNHAMUKHU, MNPHUMCHICMBIC K (BOHpOCLI AJIsL BOHpOCI)I K
YacTHOMY  CIy4ar  B3aUMHOIO | Tekyriel K3aMeHy
MpEeBpalleHus TEIUIOTHI U PabOThI, a | MPOBEPKHU K
TaKkXKe OCHOBBI TEOPHUH TEIUIO- M | pasneny 2)
MaccooOMeHa. I1P-6
[IpuMeHaTs 3aKOHBI K 4YacTHBIM | (Jaboparop-
CIly4asM B3aMMHOTO IIPEBpallleHus | HbIe paboThI
TEIUTIOTHI ¥ PabOTHL Ne 5,6,7,8,9)
Meronamu pacueta
TEXHOJIOTHYECKUX TMPOIECCOB U
ammapatoB € HCIOJB30BaHUEM
3aKOHOB TEIUIOIPOBOAHOCTH,
KOHBEKTHBHOTO TEII000MEHa,
MaccorepeHoca.
TIK- Meronpl  pewmeHust 3agad  [OpH
14 MOJICJIMPOBAaHUY IIPOLECCOB TEILIO-
u MaccornepeHoca B
OMOTEXHOJIOTMYCCKHIX /

TCXHOJIOTMYCCKUX NPOoLeCCCax.

0O06001IaTh TaHHBIE U UCTIONb30BATh
MPaKTUYCCKUEC 3HAHUA I
HCCIIeIOBaHMA, Pa3pabOTKH U
peanu3aluy TEXHOIOT Ui B

PO eCCUOHANBHON eI TeIbHOCTH
C IPUMEHEHUEM COBPEMEHHBIX
CUCTEM aBTOMATU3UPOBAHHOI'O
MIPOEKTUPOBAHMUSI.

Haspixkamun HCIIOJIb30BAHUS
CHEUaIN3UPOBAHHOTO
MPOTPaMMHOI0 OOecrieyeHus s
pacuera, MO/ICTTMPOBAHUS u
ONTHUMU3AINU MPOLIECCOB
TEIUIOOOMEHAa B TEIIOOOMEHHBIX
amnmapaTax IpH  OCYIIECTBICHUH
TEXHOJIOTUYECKHX MPOIIECCOB

B Ipo(ecCHoHaIbLHOM
JIeSITeJIbHOCTH.




IlIkana oueHUBaHUA YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHLUI
no aucuuivinie «Temnorexnuka»

Kon u Srtanbl GopMUPOBAHUS KPUTEpUH noKa3arejn fasIbI
(¢opmMyIHpOBKAa | KOMIIETEHIHMH
KOMIIeTeHIINN
3HAHHC OCHOBHBIX | CIIOCOOHOCTh 45-64
MOHATHIT M 3AKOHOB | oy anayTepu30oBa
OCHOBHBIC NOHATHS M | TepMOIMHAMHKHY,
3aKOHBI Tb OCHOBHBIC
HpPUMEHSeMBIE K
3HACT IpUMeHsEMBbIe K | B3amMHOrO TEPMOJAMHAMUKH,
(moporos JaCTHOMY CIy9al0 | ypeppareHus HPUMCHACMBIC K
BIN B3aMMHOI'0 TEIUIOTHI U PabOTHI, HaCTHOMY CITyHaro
YPOBEHB) MIPEBPAIIEHHS TETUIOTHI | g TaKske OCHOBBI B3aHMHOI0
U paboTB, a TaKKke TEOPHH TEIIO- I HpEBpalCHAA
OK-5 OCHOBBI TEOPHHU TEMIO- | paccooOMeHa TEIIOTHI 1 padoTHI,
CIIOCOOHOCTH 1 MaccooOMeHa 4 TAKIKC OCHOBBI
HCIIOJIb30BaTh TCOPHH TETLIO™ 1
COBDEMCHHDIC MaccooOMeHa
P YMEHHE MPUMEHATE | CLI0COOHOCTh 65-84
MCTO/IBI 1 TPUMEHATD 3aKOHBI K | 33KOHBI K aCTHBIM | mpymeHsTh 3aKOHEI
TEXHOJOIuu (B | yMeeT YaCTHBIM Cioy4asm | CIydasm K YaCTHBIM
TOM yucie | (IpOABUHY | B3aHMHOrO B3aHMHOI'0 cayyasm
WHGOPMAIIMOH | ThIi) NPEBPALIEHUS TEIUIOTHI | MPCBpAIICHUSA B3aMHOI'0
Hbie) B U paboTEL TEIUIOTHI U PabOTHI TpeBpaICHHs
npodeccronan TEIUIOTHI B pabOThI
o CIIOCOOHOCTH 85-100
bHOH MEeTOoJlaMU pacuera BAAJICHIe
IEeITECIbHOCTU " METOAaMH pacyeTa HCIOJIB30BATh
TEXHOJOTHHEECKIX TEXHOJIOTHYECKUX METO/IbI pacteTra
IpoIIecCoB u MpoLeCccoB 1 | TEXHOJIOTHYECKHX
anmnapaToB c ATITApaTOR < | mpomeccos n
BJIagCCT HCIIOJIB30BaHUEM
A . HCTIONE30BaHUEM aImaparos ¢
(BBICOKHIA) | 3aKOHOB BAKOHOB HCIIOJIb30BAHHEM
TEILTIONPOBOJHOCTH, TerIoNpOBOHOCTH, | 3AKOHOB
KOHBEKTHUBHOI'O KOHBEKTHBHOTO TETJIONPOBOHOCTH
TEII000MEHa,
Temoo6MeHa, , KOHBEKTUBHOT'O
MaccorepeHoca MaccornepeHoca TeroooMeHa,
MaccolepeHoca
OK-4 3HAHUE HayKH B CITOCOOHOCTh 45-64
CIIOCOOHOCTH obnactn oxXapaKTCpHu3oBa
sHacT AOCTHACHIA | o1 1oTexHuKy Ha P P
TBOPYECKHU Haykn B obmacTd Th JOCTHKEHHUSI
€rMOHAITBHOM U
BOCIIpMHUMATh TETUIOTEXHUKU Ha Em OBOM VDOBHE I HAaYKH B 00IaCTH
eTHOHATEHOM " p M TEIJIOTEXHUKHU Ha
51 3HAET p IyTH PELICHUS
MHPDOBOM ypOBHE H PErHOHAIBHOM 1
HCITONTh30BaTh | (IOPOroB CTOSIIUX 3a/1a4 C
7 1y PCLICHIA | conb3oBanmem MUPOBOM YPOBHE H
AOCTIKCHUA bIN CTOSIIIUX 3aja4 ¢ | mero JTOB MyTHA PCHICHUSA
HayKH, YPOBEHD) HCIOJIb30BaHUEM CTOSAIIMX 33734 C
TEPMOIMHAMHUKH U
TEXHUKU B METOJIOB S HUCIIOJIb30BAHUEM
npod)ecCHOHA TCPMOIHHAMHIKH " | remmooGmena Metonon
BHOI cq)epe B TEOpUH TETUIO0OMEHa. TEPMOIMHAMHUKH 1
TEOpHUU
COOTBETCTBUU TeII006MeHa
¢ IPUMEHATH YMCHHE CIIOCOOHOCTH 65-84
MOTPEOHOCTSIM AOCTHACHIA HAYKM B | ppMEHSTh aHAJTN3UPOBAThH
" ymeer 00JIaCTH TEIUIOTEXHUKH
JOCTHIXCHHUA JOCTHXCHHUA
O — (IpOJBUHY | HA PErHOHATBHOM M . .
p Th1iA) MupoBOM  yposhe u | COBPEMCHHON COBPEMEHHOM
0 1 MHPOBOTO nyTH peutenus | HAYKH U HayKu 1
pBIHKA Tpyaa CTOAIMX  3a1a4 ¢




UCIIOJIB30BaHUEM TEXHHUKH, a TEXHUKH
METON0B TaK)K€ HOBBIX
TEPMOJUHAMUKU u .
TEXHOJIOTUHN
TEOpHUH TEII00OMEHa
. BIIQJICHHC CIIOCOOHOCTH 85-100
TEPMUHOJIOTUEH, .
TepMUHOJIOTHEH, | chopmymupoBaT
OIIPCACIICHUAMN U
BJIAZEET OIIpEHCICHUIMHU | b U IPUMEHUTH
o\ | TIOJIOKEHUAMU
(BBICOKMIN) N Y MOJIO)KEHUSAMH | TEPMUHOJIOTHIO,
n3ydyacMou
oTpesieNieHus: U
JUCLUATIINHBI
IIOJIOKECHU S
METOBI pelmeHus | 3HaeT METOABI CITOCOOHOCTH 45-64
3a7a4 NpHU | pelieHus 3aa4 MpU | aHAIU3UPOBAThH
MO/JICITUPOBAHHUI MO/JICTTUPOBAHUHU METO/IbI PEIICHUS
3HAaeT MPOLIECCOB  TEIUIO- U | MPOIECCOB TEILIO- 3aja4 mnpu
MaccorepeHoca B | M MacCOIEpeHoca B | MOJCIUPOBAHUH
(moporos
o OUOTEXHOIOTHYECKUX / | OMOTEXHOJOTHYECK | MPOLIECCOB TEILIO-
bIH TEXHOJIOTHUECKUX ux / M MacCoIepeHoca B
YPOBEHb) mporeccax. TEXHOJOTHYECKUX OHOTEXHOJIOTUYECK
nporeccax ux /
TCXHOJIOTHYCCKHUX
npoieccax
00001aTh TaHHBIC U ymeeT 00001maTh CITIOCOOHOCTH 65-84
HCIOb30BaTh JIAHHBIC U 00001aTh TaHHbIC
MPaKTHYECKUE 3HAHKUS | MCIOJIb30BATh 1 UCTIOJIb30BATh
JUTSL KCCIIeTOBAHMUS, MPaKTHIECKUE MPaKTHIECKUE
pa3paboTku u 3HAHHS JUJIS 3HAHHS JUJIs
peanu3anuu HCCIIeJOBaHMS, HCCIIeIOBaHMS,
TEXHOJIOTHIA B pa3paboTKu u pa3paboTKu u
11IK-14 yMECT npoQeCcCHOHATBHOM peanu3aiu peanu3aiu
TOTOBHOCTEIO (npo JBUHY | NESTEIbHOCTHU C TEXHOJIOTHH B TEXHOJIOTHH B
UCHONBL30BaTh | ThIN) IIPUMEHEHUEM podecCHOHANBHOM | MpodecCHOHATBHO
COBpeMeHHI)Ie COBPEMEHHBIX CUCTEM JCATCIBbHOCTH C " OCSATCIIBHOCTHU C
CHUCTEMBI ABTOMAaTU3UPOBAHHOTO MMPUMEHCHUEM MMPUMEHCHUEM
MIPOEKTUPOBAHHUSIL. COBPEMEHHBIX COBPEMEHHBIX
aBTOMaTHU3upo cucTeM CHCTEM
BAaHHOTO aBTOMATU3UPOBAHH | aBTOMATH3UPOBAHH
MPOEKTUPOBAH oro oro
WSt MPOEKTUPOBAHHUSI MPOEKTUPOBAHHSI
HaBBIKAMHU BllaJiceT HaBBIKAMH | CIIOCOOHOCTH 85-100
HCIIOJIb30BaAHUS HCIIOJIb30BaHHUS HCIIOJIb30BaTh
CHCHUAIU3UPOBAHHOIO | CICIHATU3UPOBAHH | CICHUAIA3UPOBAHH
IPOTrPaMMHOTO Oro MPOrpaMMHOTO | 0  MPOTrPaMMHOE
oOecrieueHus s | obecrieueHust IS | oOecieueHue I
pacuera, pacuera, pacuera,
MOACINPOBAHUA u MOACIUPOBAHUA U MOACIUPOBAHUA U
ONTUMH3AIHU ONTUMU3AIHA ONTUMU3AIHA
BJIaJEET MIPOIIECCOB MPOIIECCOB MPOIIECCOB
(BBICOKHIA) TemI000MeHa B | TemmooOMeHa B | TeII00OMeHa B
TETIO0OMEHHBIX TEIUIO0OMEHHBIX TEIUIO0OMEHHBIX
anmaparax npu | ammaparax mpu | ammaparax npu
OCYIIIECTBIICHUH OCYILCCTBIICHUH OCYILCCTBIICHUH
TEXHOJIOTUYCCKUX TEXHOJIOTHYCCKHUX TEXHOJIOTHYCCKHUX
MPOIIECCOB MPOIIECCOB MPOIIECCOB
B IIpodecCHOHATBHON B B
JIESITEIbHOCTH. npodeccrnoHanbHOM | PO ECCHOHATBHO

JCATCIBHOCTH.

W NeSITeNLHOCTH.




OueHo4YHbIE CPeICcTBA AJIs1 MPOMEKYTOYHOM aTTeCTalMu

[IpomMexyTouHass aTTecTalysl BKIIOYAET OTBET CTYAEHTAa HA BOIPOCHI K
3a4eTy, IK3aMEHY U IIPOXOKICHUE UTOTOBOTO TECTA.
Bonpocsl k 3k3aMeny

TepmonuHaMmuueckoe pabouee Telo.
AHaNUTUYECKOE BhIpAXKEHNE IEPBOT0 3aKOHA TEPMOIMHAMUKH.
Boruncienue sHTpONHH.

4. IlapamMeTpsl COCTOSIHHS TEPMOJMHAMUYECKOTO paboyero Teia
(naBieHue).

5. Cea3b Mmexay temioeMkoctamu Cp u CVv.

6. IlapameTpbl COCTOSIHHUS TEPMOJUHAMHYECKOTO paboyero Tena
(Temmepartypa).

7. TlapameTpbl COCTOSIHUS TEPMOJIMHAMHYECKOTO pabodero Tena
(ynenbHbIN 00bEM)

8. OHrampnus- QyHKIMS COCTOSHUS.

9. VYpaBHeHHUE COCTOSIHUA WCAITBHOTO Ta3a. Y HUBEpcalbHas Ta30Bas
MOCTOSIHHAS

10. M3oxopHBbIii mpoiiecc.

11. Y306apHsbIit iporiecc.

12. U3oTepmudeckuii mporiecc.

13. AnuaGaTHbIi IIpoIIecC.

14. TlonuTpomnHbI# TIpoLIecC.

15. Cmecu ra3oB, 3aJJaHHBIC 00BEMHBIM COCTaBOM.

16. BerancieHre TEeMI0eMKOCTH B TIOJUTPOITHOM TIpoliecce.

17. KpyroBble mpoLEeCcChl WU HUKJIBI.

18. PeanbHbIC Ta3bl.

19. [Ipsmoii UK.

20. VicTuHHas WM MTHOBEHHASI TETUTIOEMKOCTh. MI3MEeHEeHHE TeITIOEMKOCTH
oT 0 10 6ECKOHEYHOCTH.

21. TermmoeMKOCTh B M30XOPHBIX U M300apHBIX MpoIieccax.

22. Onpenenenre SYHTPOIUN B U30XOPHOM TIpoliecce.

23. BpIYnCIIeHHE TETIIIOEMKOCTH.

24. Onpenenenre YHTPOIUU B U300apHOM IPOIIECCE.

25. BernciieHre TerIoThI.

26. Onpenenenre YHTPOMUU B U30TEPMUIECKOM TIpOIIecce.

2. BeIYuClIeHHEe TETJIOTHl ¥ TETUIOEMKOCTH ISl CMECH Ta30B.

28. CBolicTBa BIaXXHOTO BO3/1yXa.

29. Pabora.

30. Onpenenenre SHTANBINKU BIAKHOTO BO3/1yXa

31. BuyTpeHHsis sHeprusi.

32. DuTponus — GyHKIHUS COCTOSTHUS.

wp e



33. BeiuncieHne BHyTpEHHEH SHEPTUH.

34. 3MeHeHue TEIIOBIaXKHOCTHOTO COCTOSIHUS BIKHOTO BO3/yXa.

35. Iporecc HarpeBa 1 oxXJIaxAcHUS Bo3ayxa B |-d nuarpamme.

36. IIpsmoit muki KapHo u ero anamus.

37. O6parnbiit nuki KapHo u ero ananms.

38. ®opMyIHPOBKH U COJEPKaHUE BTOPOTO Havajga TePMOIUHAMUKH.

39. AHaTUTHUYECKOE BBIPAXKEHUE BTOPOTO Hayaia TePMOJIMHAMUKHY.

40. BeraucneHne SHTPOMUH HI€aIbHOTO ra3a.

41. TTonsitue 06 0OpaTUMBIX 1 HEOOPATUMBIX MTPOIIECCaX.

42. TlepBoe u BTOpOE Havajla TEPMOJAUHAMUKH ISl OOPATUMBIX U
HEOOPATUMBIX MTPOIIECCOB.

43. DHTpONHUS 3aMKHYTOW TEPMOIMHAMHYECKOU CHCTEMEI.

44, CTaTUCTHYECKOE BhIpA)KEHUE BTOPOTO Hayaa.

45. 'panu1lbl TPUMEHUMOCTH IIEPBOTO U BTOPOT'O HaYajIa TEPMOJUHAMUKH.

46. lmarpamma T-S u ee cBolCTBA.

47. Tlpoueccel B KoopauHaTax T-S.

48. Huxn Kapno B koopaunarax T-S.

49. KakoBa ¢pum3myeckas cyWwHOCTb Nnepeaayn TenaoTbl Npu
TennonpoBoAHOCTU?

50. C moMoIipI0 4eT0 OCYIIECTBISICTCS TETUIOOOMEH MPU KOHBEKITAN ?

51. C noMomib10 Yero OCyIIeCTBISIETCS JIYYUCThIA TEMI000MEH?

52. Yto Takoe TemMmeparypHoe mose?

53. Uto Takoe TemnepaTypHbIA TPAAHECHT?

54. Kak 3anuceiBaetcs ypaBHeHue @ypne?

55. Yto Takoe TEemIoBO# MOTOK U MJIOTHOCTh TETUIOBOTO MOTOKA?

56. Kak onpenensieTcst TeMnepaTypHbIii Harmop?

57.4Yrto Takoe KOA(p(GUIMEHT TEIJIONMPOBOJHOCTH, B KaKUX EIUHUIIAX OH
uzmepserca?

58. Uto Takoe ycnoBus OJTHO3HAYHOCTH, KaK OHU TOJIPa3ICISIOTCS?

59. Ilo xakoMy 3aKOHY M3MEHSETCS TEMIIEpaTypa B OJHOCIOWHOM TIIOCKOM
CTEHKE?

60. OT kakuxX BeJIMYMH 3aBUCUT TEIJIOBOM TMOTOK, TEpelaBaeMbIii
TEIJIONPOBOJAHOCTHIO YePE3 OJAHOCTOMHYIO IIOCKYIO CTEHKY?

61. OObsICHUTE NOHATHE «TEPMHUUECKOE COMTPOTUBIIEHUE CTEHKI.

62. OT KakMX BEJIUYMH 3aBUCHUT TEIUIONPOBOIHOCTh  OJHOCIONHOMN
WIMHIPUYECKON CTeHKH?

63. UTo Takoe CIOKHBIN TEIIO0OMEH?

64. Uto HAa3bIBAETCA Terionepeaaveit? [IpuBenure MIPUMEPBI
TEIUIONEPEIauH.

65. BeiBemuTe OCHOBHOE ypaBHEHHE TEIUIONEpenayd s OJAHOCIOWHOU
IJIOCKOM CTEHKH.

66. Uto Ha3piBaeTcs ko3 puiimeHToM Terionepenadmn?

67. Uro Ha3bpIBaeTCS MOJHBIM TEPMUYECKUM COIMPOTHUBIICHUEM, U U3 KaKUX
BEJIMYMH OHO CKJIAJbIBACTCS?

68. [lepenaua TemIOTHI 4Yepe3 MHOTOCIOMHYIO IIJIOCKYKD CTEHKY U



KO3 GUIIUEHT TeTIonepe1ayn s Hee.

69. [lepenaua TemynIoOTH 4Yepe3 OJHOCIOWHYIO UWIMHAPUYECKYIO CTEHKY:
BBIBOJI YPaBHEHHUS.

70. TeryoBo# MOTOK ¥ KOA(PHUITMEHT TeTuIoNepeiadyu Yepe3 MHOTOCIONHYO
IUJIMHAPUYECKYIO CTEHKY.

71.Yto Ha3pIBaeTCd KPUTHUECKUM JUAMETPOM M3O0JIALMM, M KaK OH
onpexaensiercs?

72. Kakue TpeOyroTCS yCIOBHUS, YTOOBI H3OJSAIUS yMEHbIAda MOTEpH
TEIUIOTHI?

73. Kakoe cymectByer ofmiee MpaBWwiIo A UHTCHCU(DUKAIIH
Terionepeaadyn?

74. O0bsacHUTE 00I1IME 3aKOHOMEPHOCTH HECTAITMOHAPHBIX MPOIECCOB.

75. Uto Ha3bIBA€TCSI KOHBEKTUBHBIM TEIIIO0OMEHOM?

76. Yto Takoe TtemioHocuTelb? Kakue TerIOHOCHUTEIN HCIONb3YIOTCA B
TEXHUKE IS POIECCOB TeIioMaccooOMeHa?

7'7. Kakue ¢pusnueckue CBOMCTBA TETUIOHOCUTENEH BIUSIOT HAa TETNI000MEH?

78. UTo Ha3bIBAIOT TEILIOOTIAYEH?

79. KakoB (u3nueckuii CMBICT WU EIUHUIBI HU3MEpEeHHs KOdPUIlMEeHTa
TEII00TAAYN?

80. 3anummre ypaBHeHue HpioToHa-PruxmaHna u 0ObsICHUTE BCE BXOJISIIUE B
HETO BEJIMYUHBI.

81. Uto Takoe Teopus MOI00MS U IJIs YETO OHA MpeHa3HaueHa?

82.Kak ¢ TOMONIBI0O KPUTEPUATHHOTO YpaBHEHUS KOHBEKTHBHOTO
TEMI000MeHa ONpeeIuTh KO3P(ULUHUEHT TEMI00TAAUH?

83. KakoBbI OCHOBHBIE OCOOCHHOCTH JTyYHUCTOTO TEII00OMeHa?

84. Kakue Tena Ha3pIBAOTCS a0COJIFOTHO YEPHBIM, aOCOTIOTHO OCNIBIM W
a0COJIIOTHO MPO3paYHBIM?

85. Kak ompenensercs MOBEpXHOCTHAS IJIOTHOCTh MOTOKAa MHTETPAIBHOTO
U3IIy4eHus?

86. B uem cymHocTh 3akoHOB [Inanka n Buna?

87. KakoBo mpakTudeckoe npuMeHeHue 3akoHa Bruna?

88. B ueMm cymnocTs 3akoHa Credana — bonbiimana?

89. B ueMm cymHuocTs 3akoHa Kupxroda?

90. 3akon JlamOepTa. /{11 KakuX T€Ja OH MPUMEHUM?

91. Yro Takoe maccooOMeH? B KakuxX TE€XHOJIOTUUYECKHUX Mpolieccax u
YCTAHOBKax OH BCTpedaeTcs (MPUBECTH MPUMEPHI)?

92. Yto takoe nuddys3usn? Kakue Bunpl nuddy3un Bam nu3BectHbI?

93. Yem 00ycoBIEHBI IPOLIECCHI TEPMO- U Oapoauddy3un?

94. Kakue ycTpoiicTBa Ha3bIBAIOTCS TEINIOMAacCOOOMEHHBIMU anmaparamu’?

95. Kak kinaccupuuupyroTcst TEIIOMacCOOOMEHHBIE anmapaThl?

96. I1o kakuM cxeMaM OCYIIECTBISETCS JIBUKEHUE TEIJIOHOCUTENCH B
TEIJIOMAacCOOOMEHHBIX amnmnaparax.



KpnTepnn BbICTABJICHHUSA OLCHKH CTYACHTY HA JK3aMCEHE

nmo AucuuIIinHe « TermnorexHnuka:

banxabl
(pedTUHrOB
O OILICHKH)

Onenka
3avyera/
IK3aMeHa
(cranpaprtHas)

TpeGoBanns k c(popMUPOBAHHBIM KOMIIETEHIMAM

100-86

«3aumenoy/
KOMIUYHOY

OneHka «OTIIMYHO» BBICTABISAETCS CTYIEHTY, €CIM OH
rIy0OKO ¥ TPOYHO  YCBOWJI — MPOTPAMMHBIN
MaTepHal,3HaeT OCHOBBI TEXHUYECKOI
TEPMOIMHAMHKH, TOHATUSN3aKOHBIITPOIIECCOBTEILIIONPO
BOJIHOCTH,
KOHBEKTHBHOTOTEIIO0OMEHABOIHO(a3HOHCE/IE,
TeIr1000MeHanpr(}a30BbIXIIPEBPALICHHUSX,
JyYUCTOrOTEII000MEHa,
MOJIEKYISAPHOU MDD y3MMHKOHBEKTUBHOIOMAcCOOOMEH
a, HEO00XOINMBIE
BOOJIACTUIKCIIEPUMEHTAILHOT OMPACUETHO-
TEOPETUYECKOTOMCCIIETOBAHHSIIPOLIECCOBTEILIO-
uMaccooOMeHaBpa3InYHbIXallIapaTaXuyCTPOMCTBaX,
MCUEPIIBIBAOIIE, TIOCIIEIOBATEIBHO, YETKO M JIOTHIECKU
CTPOMHO €ro M3J1araer, yMeeT TeCHO YBSI3bIBaTh TEOPHUIO
c IIPaKTUKOM,
paccYUTHIBATHIIPOLIECCHITENIIOMAcCOIIepeHoca
nodopmyram,

IPUBOAUMBIMBCOOTBETCTBYIOIIEH yueOHOMCTIPAaBOYHOM
JUTepaTrype, CBOOOJHO CIpaBisieTCs C 3aJadaMH,
BONpPOCAaMHU U JPYTUMH BUAAMU MPUMEHEHUS 3HAHU,
npudeM ~ HE  3aTpyIHSETCS C  OTBETOM  TIpH
BUJOM3MEHEHUN 3aJaHU{, UCIONb3yeT B OTBETE
MaTepral MOHOTpa(pUYecKOl JHUTEpaTyphl, MPaBUIHHO
000CHOBBIBAET MIPUHATOE peleHue, BJIaJieeT
Pa3sHOCTOPOHHUMH HaBBIKAMHU " pueMaMH
BBINOJIHEHUS NTPaKTHUUYECKUX 3ajad. Briajneer HaBbIkamMu
HKCIIEPUMEHTATBHOT OMCCIIEIOBAHUSATIPOIIECCOBTETIOMA
CCOIIEpPEHOCA,
MPOTEKAOIINXBKOHKPETHBIX TEXHUIECKUX CHCTEMAX .
OTnMYHO BNAJIEET TEOPETHUECKUMH 3HAHUSAMHU U yMEeT
UX HCIIOJIb30BaTh Ha MPAKTUKE, OCHOBBIBASICH IIPH ATOM
HE TOJIBKO Ha JICKIIMOHHBIM MaTepual, a CTaBsi B OCHOBY
MH(GOpMAlLMI0O W  HaBBIKM, MPHOOPETEHHBIE MpH
CaMOCTOSITENIbHON paboTe.

85-76

«3aumenoy/
«XOPOULON

OLeHKa «XOpOIIO» BBICTABIISIETCS CTYAEHTY, €CIH OH
TBEPAO 3HAET MaTepuall, TPaMOTHO M II0 CYLIECTBY
W3JIaraeT  €ro, He  JOMyCKas  CYIIECTBEHHBIX
HETOYHOCTEW B OTBET€ HA BOIPOC, MPaBUIBHO
MPUMEHSIET TEOPETUYECKHUE IMOJOKEHUS MPU PEIICHUU
MPAaKTUYECKUX  BONPOCOB M 3a1ay,  BIAJEET
HEOOXOAUMBIMH  HABBIKAMH W TPUEMaMH  HX
BBINIOJIHEHH . JlOCTaTOUHO YBEPEHHO OIEpUpYET
CIIEHUAJIbHBIMU TEXHUYECKUMHU TEPMHHAMHU. XOPOLIO
BJIAJICET TEOPETUUYECKUMU 3HAHUSIMH.




Banabl Onenka
(peliTHHTOB 3ayera/ Tpe6oBanus Kk chopMHPOBAHHBIM KOMIIETEHIIUSIM
O OIIEHKN) IK3aMeHa
(cranmaprtHas)
75-61 Ouenka «YIOBJICTBOPUTEIIHLHOY BBICTABJISCTCS
CTYACHTY, €CIM OH MMEET 3HaHUS TOJHKO OCHOBHOI'O
Marepuaia, HO HE YCBOWJI €ro JeTajeid, IOIMyCKaeT
HETOYHOCTH, HEI0CTaTOYHO NIPaBUIIHHBIE
(bOpMYITHPOBKH, HapYIICHUS JIOTHYECKOU
«3aumeHnoy/ | IOCIIEAOBATENILHOCTH B U3JIOXKEHUU MPOrPAMMHOTO
«yoosemeop | Marepuaia, UCTIBITHIBACT 3aTpyAHCHUS npu
UMeNbHOY BBIIMIOJIHEHUH TPakTH4YecKux pador.Jlomyckaer mpu
OTBETE OIMOKA H HETOYHOCTH HE SBISIONIACCS
KPpUTHYECKMMH.  YacTHYHO  YBEPEHHO  OINEpHUPYET
CHeIHaTbHBIMU TEXHUYCCKHUMHU TEPMUHAMHU.
Y 10BIETBOPUTEIHEHO BJIaJICET TEOPETHYECKUMH
3HAHUSIMH.
60-50 OneHka  «HEYIOBICTBOPUTEIHHO»  BBICTABIIACTCS
CTYACHTY, KOTOPBIi HE 3HACT 3HAYUTEIBHOH 4YacTh
POTPAaMMHOTO MaTepHaia, JOIYCKAeT CYIIeCTBEHHBIE
OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYJAHCHUSIMHU
BBHIMIOJIHSACT TIpaKkTHdeckue pabotel. Kak mpaswmio,
;(Zsmeno» y OILICHKA «HEY/IOBJICTBOPUTEIILHO» CTABHUTCS CTYICHTAM,
«Heydoatems KOTOpbE HE MOIYT HPOJIOJDKHTE o0y4eHue 6e§
JIOTIOJTHUTEIBbHBIX ~ 3aHATUH 10  COOTBETCTBYIOIICH
OpUMENbHOY

nucuurnHe. Jlomyckaer mpu OTBETE TpyOble OIIMOKH,
WM HE MOKET JIOTUYECKHU BBICTPOUTH OTBET. He ymeer
OTIEpUPOBATH CrielMaIbHbIMU TEXHUYECKUMHU
tepmuHaMmu. [loka3piBaeT He 3HAHHME OOINBIIEH YaCTH
TEOPETUYECKOr0 MaTepuara.




